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(57) An apparatus comprising a moving vector 
detecting means which detects a moving vector by 
using a high resolution 1st video signal, a resolution 
declining means which generates a low resolution 2nd 
video signal from the 1st image signal, a video signal 
interpolating means which interpolates the 2nd video 
signal of pixels the number of which is the same as that 
of pixels of the 1 st video signal to obtain an interpolation 
signal, a differentiating means which generates a differ- 
ential signal by obtaining the difference between the 1st 
video signal and the interpolation signal and an encod- 
ing means which encodes the differential signal with 
high efficiency by using the vector. When two types of 
video signals whose resolutions are different, the preci- 
sion of the moving vector for encoding the high resolu- 
tion signal can be improved and. at the same time, the 
differential signal is encoded, so that the rate after 
encoding also can be low. 
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Description 

Technical Field 

The present invention relates to methods tor low- 
efficiency-encoding and -decoding and transmitting two 
types of image signals which have different resolution or 
progressive scanning signals, and methods for record- 
ing and reproducing these signals on and from an opti- 
cal disc, as well as apparatuses for realizing these 
methods- 
Background Art 

At present MPEG2 is standardized as a method for 
applying high-efficiency-encoding TV signals. MPEG2 
is characterized in that it enables hioh-image-quality 
recording and transmission at a relatively low data rate 
and in that It enables cornpiession to various data rates. 
One method according to MPEG2 executes encoding 
and decoding using the correlationship between high- 
resolution signals ar>d low-resolution signals.^ — 

This encoding method executes encoding by 
detecting motion vectors using as a reference frame s 
high-resolution Image or an Image obtained by increas- 
ing the resolution of an image obtained by encoding and 
decoding a low-resolution signal. The above decoding 
method executes decoding with apjplying motion com- 
pensation using as a reference frame both a decoded 
high-resolution Image and an Image obtained by 
increasing the resolution of a decoded low-resolution 
image. 

According to such conventional encoding and 
decoding methods, if the reference image for the motion 
vector Is changed from a low-resolution signal to an up- 
convert Image, the motion vector becomes less accu- 
rate. In addition, since a high-resolution signal is directly 
encoded, the data rate Increases during encoding. In 
addition, due to the complexity of the encoding method, 
the decoding method is also complicated, resulting in 
the need to Increase the size of a circuit tor realizing 
both methods. 

MPEG2 also defines a method for transmitting a 
signal obtained by encoding a high-resolution signal 
using the correlationship between this signal and a low- 
resolution signal. This method multiplexes a high-reso- 
lution signal and a low-resolution signal which have 
been low- efficiency-encoded before transmitting these 
signals. 

According to a transmission apparatus for realizing 
such a conventional transmission method. If the broad- 
casting of high-resolution signals is started, viewers 
having a conventional decoder compatible with low-res- 
olution signals cannot view the broadcasting. 

In addition, when MPEG2 encodes progressive 
scanning signals, it uses as an input image to encode, a 
4:2:0p signal (hereafter referred to as a "420p signal") 
that is obtained by down-sampling color difference sig- 



nals of the progressive scanning signals. 

On the other hand, there is another type ot 4i2jOp 
signal defined by SMPTE294M that Is a transmission 
standard as the 4:2:0p signal obtained by down-sam- 

5 pling color difference signals for progressive scanning 
signals. Both signals are obtained by down-sampling 
color difference signals of progressive scanning signals, 
but have different cotor-ditference-signal sampling posi- 
tions relative to a luminance signal. Thus, to use 

^o MPEG2 to encode a 420p signal transmitted using 
SMPTE294M. an Input signal must be up-converted to 
an 844 signal and then down -converted to a 420p signal 
of the phase of a color difference signal according to the 
MPEG standard, followed by MPEG compression. On 

7 5 the conliary, to use SMPTE294M to decode and trans- 
mit a 4;2:0p signal that has been MP EG2 -compressed, 
a decoded signal must be up-converted to an 844 signal 
and then down-converted to a 420p signal of the phase 
of a color difference signal according to the 

20 SMPTE294M standard, followed by transmission. 

According to such conventional Imiage-slgnal 
erKoding, decoding. ar>d transmission methods and 
apparatuses using these methods, a color difference 
signal Is converted twice between the apparatuses and 

2b may thus be degraded. 

In addition, data encoded using the MP€G2 
method is recorded on an optical disc for dense record- 
ing that Is called a digital video disc (hereafter referred 
to as a "DVD"). At present, only NTSC- or PAL-based 

50 Image signals that are interlaced scanning signals are 
recorded on a DVD, and progressive scanning signals 
that are iniage signals having more vertical scanning 
lines than the NTSC-or PAL-based signals have not 
been put to practical use yet. 

55 When progressive scanning signals encoded using 
MPEG2 are recorded on a conventional optical disc, 
twice as many pixels as in Interlaced scanning signals 
are required to force the data rate of a resulting bit 
stream to be increased. Such a high data rate may not 

<o be dealt with by the existing optical-disc standards. In 
addition, commercially available apparatuses cannot 
decode (playback) progressive image signals that have 
been recorded on an optical disc within a single stream, 
and this is inconvenient to users. 

Disclosure of the Invention 

It is an object of this invention to provide an encod- 
ing apparatus for accurately determining motion vectors 
50 to encode two types of Image signals of different resolu- 
tions and a decoding apparatus for decoding signals 
encoded by the encoding apparatus. 

To achieve the above-mentioned object, the present 
invention is an image signal encoding apparatus <K)m- 
55 prising 

a motion vector detecting means for detecting 
motion vectors using a first image signal ot a tiigh 
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resolution, a resolution reducing means lor creating 
£ second imege signal o1 a low resolution fromsatd 
first image signal, an image signal interpolating 
means for interpolating said second image signal in 
such a way as to have the same number of pixels as 
said first image signal, thereby creating an interpo- 
lated signal, a differential means toi determining 
the differential between said first image signal and 
said inierpolated signal to cieate a differential sig- 
nal, and 

en encoding means for using said motion vectors to 
low-etficiency-encode said ditlerential signal. 

Further, the present invention is an image signal 
encoding apparatus comprising, a motion vector detecl- 
ing means for detecting motion vectors using a first 
image signal of a high resolution, a resolution reducing 
means for creating e second image signal of a low res- 
olution from said first image signal, a second encoding 
means for encoding said second image signal to create 
a second encoded signal, a second decoding means for 
decoding -said second encoded signal to create a sec- 
ond 'decoded signal, an image signal inlerpolatir^ 
means for interpolating said second decoded signal in 
such a way as to have the same number of pixels as 
said first image signal, thereby creating an interpolated 
signal, a differential means for determining the differen- 
tial between said first image signal and said interpolated 
signal to create a differential signal, and a first encoding 
means for using said motion vectors to low-efficiency- 
encode said differential signal. 

This configuration can accurately determine motion 
vectors and reduce the data rate after encoding by 
encoding differential signals. 

Further, the present invention is an image signal 
decoding apparatus comprising a first decoding means 
for decoding a first stream obtained by encoding a high- 
resolution signal to obtain a first image signal, a second 
decoding means tor decoding a second stream 
obtained by encoding a low-resolution signal to obtain a 
second image signal, an image signal imerpoleting 
means for interpolating said second image signal in 
such a way as to have the same nun^er of pixels as 
said first image signal, thereby creating an interpolated 
signal, and an adding means for adding said first image 
signal and said interpolated signal to create a decoded 
signal for said high-resolution signal. 

This configuration can use a simple circuit configu- 
ration to provide a decoding apparatus for signals 
encoded by the present encoding apparatus. 

It is also an object of this invention to provide an 
image-signal transmission apparatus that enables view- 
ers having a decoder for low-resolution signals to view 
t>roadcasting. 

To achieve the above-mentioned object, the present 
invention is an image signal transmission apparatus 
comprising a dividing means for dividing an input image 
signal into a first image signal of a low resolution and a 



second image signal that can obtain the same resolu- 
tion as said input image signal when combined with said 
first image signal, a first -erKoding means for low-effi- 
ciency -encoding said first image signal to obtain a first 

£ encoded signal, a secorKJ erK;oding n^ans for low-effi- 
ciency-encoding said second image signal to obtain a 
second encoded signal, Bnd a transmission means for 
transmitting said first and second er>coded signals 
through a first and a secorxf channels respectively that 

jc a'e different from each other. 

This configuration transmits two types of sigr>als of 
low and high resolutions to enable viewers having a 
decoder exclusively used for low-iesolution signals to 
view broadcasting. 

15 The present invention is an image signal transmis- 
sion apparatus conprising a dividing means for dividing 
an input image signal into a first image signal of a low 
resolution and a second image signal that can obtain 
the same resolution as said input image signal when 

PC combined with said first image signal, a first ertcoding 
means for low-efficiency-encoding said first image sig- 
nal to obtain a first encoded signal, 
a second encoding means for k)w-efficier>cy-er>coding 
said second image signal to obtain a second encoded 

p£ signal, a synchroniring-signal adding means for adding 
to said first and second ericoded signals, a syrKhroniz- 
ing signal that frame-synchronizes said first encoded 
signal with said second ericoded signal in order to 
obtain a first and a second synchronized signals. arxJ a 

3D transmission means for transmittirig said first and sec- 
ond synchronized signals through a first and a second 
channels respectively that are different from each other. 

This configuration transmits two types of signals of 
low and high resolutions to enable viewers having a 

35 decoder exclusively used for low-resolution signals to 
view broadcasting, and enables the low- and high-reso- 
lution signals to be sinply synctironieed. 

The present invention is an image signal transmis- 
sion apparatus comprising a dividing means for dividing 

4c an input image signal into a first image signal of a low 
resolution arxJ a secorK) image signal that can obtain 
the same resolution as said input image signal when 
combined with said first image signal, a first encoding 
means for low-efficiency- encoding -said first image sig- 

4£ nal to obtain a first ertcoded signal. 

a second encoding means for low-efficier>cy-erK»ding 
said second image signal to obtain a second encoded 
signal, a billing information adding means for adding 
billing information to said second encoded signal to 

so obtain a billed sigrial, and a trar>smission mearrs for 
transmitting said first encoded signal andsaid billed sig- 
nal through a first and a second channels respectively 
that are different from each other. 

This configuration enables viewers having a 

55 decoder exclusively used for tow- resolution signals to 
view broadcastir>g. andean impose a fee on ohly those 
viewers who receive high-resolution signals. 

The present invention is an image signal transmis- 
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sion apparatus comprising a dividing means for dividing 
an input image signal into a first image signal of a low 
resolution and a second image signal that can obtain 
the same resolution as said input image signal when 
combined with said firsl image signal, a first encoding £ 
means for low -efficiency- en coding said first image sig- 
nal to obtain a first encoded signal, a second encoding 
means for low-etficiency-encoding said second image 
signal to obtain a second encoded signal, an encryption 
means for encrypting said second encoded signal to 70 
create an encrypted signal, and a transmission means 
for transmitting said first encoded signal and said 
encrypted signal through a first and a second channels 
respectively that are different from each other. 

This configuration enables viewers having e 75 
decoder exclusively used for low-resolution signals to 
view broadcasting, and can more efficiently compress 
signals the resolution of which is to be increased. 

The present invention is an image signal transmis- 
sion apparatus comprising a dividing means for dividing so 
an input image signal into a first image signal of a low 
resolution and a second image signal that can obtain 
the same resolution as said input image signal when 
combined with said first image signal, a first encoding 
means for low-efficiency- encoding said first image sig- 2t 
nal to obtain a first encoded signal, a second encoding 
means for low-efficiency-encoding said second image 
signal to obtain a second encoded signal, and a trans- 
mission means operative when transmitting said first 
and second encoded signals using a first and a second so 
channels respectively that are different from each other, 
for transmitting said second encoded signal prior to said 
first encoded signal, said first and second encoded sig- 
nals corresponding to the same frame of said input 
image signal. 5£ 

This configuration enables viewers having a 
decoder exclusively used for low-resolution signals to 
view broadcasting, and eliminates time loss during 
broadcasting caused by the decoding of high-resolution 
signals. 

The present invention is an image signal transmis- 
sion apparatus comprising a dividing means for dividing 
an input image signal into a first image signal of a low 
resolution and a second image signal that can obtain 
the same resolution as said input image signal when -?£ 
combined with said first image signal, a first encoding 
means for low-efficiency- encoding said first image sig- 
nal to obtain a first encoded signal, a second encoding 
means for low-etficiency-encoding said second image 
signal to obtain a second encoded signal, a first error so 
correction information adding means lor adding error 
correction information to said first encoded signal, a 
second error correction Information adding means for 
adding error correction information to said second 
encoded signal, and a transmission means for transmit- 5£ 
ting through a first channel the first encoded signal with 
said error correction information added thereto while 
transmitting through a data transmitting channel the 



second encoded signal with said error correction infor- 
mation added thereto, wherein less error correction 
information is added to said second encoded signal 
than the other data transmitted through said data trans- 
mitting channel. 

This configuration transmits two types of signals of 
low and high resolutions to enable viewers having a 
decoder exclusively used for low-resolution signals to 
view broadcasting, and can more efficiently encode sig- 
nals the resolution of which is to be increased. 

The present invention is an image signal transmis- 
sion apparatus comprising a dividing means tor dividing 
an input image signal into a first image signal of a low 
resolution and a second image signal that can obtain 
the same resolution as said input image signal when 
combined with said first image signal, a first encoding 
means for low-efficiency-encoding said first image sig- 
nal to obtain a first encoded signal, a second encoding 
means for low-efficiency-encoding said second image 
signal to obtain a second encoded signal, and a trans- 
mission means for transmitting said first and second 
encoded signals through a first and a second channels, 
respectively, and transmitting through said first ar;d sec- 
ond channels an audio signal synchronizing with said 
input image signal. 

This configuration enables viewers having a 
decoder exclusively used for low-resolution signals to 
view broadcasting, and enables only audio signals to be 
broadcasted if low-resolution signals cannot be 
decoded. 

The present invention is an image signal transmis- 
sion apparatus comprising a dividing means for dividing 
an input image signal into a first image signal of a low 
resolution and a second image signal that can obtain 
the same resolution as said input image signal when 
combined with said first image signal, a first encoding 
means for low-efficiency-encoding said first image sig- 
nal to obtain a first encoded signal, a second encoding 
means for low-efficiency-encoding said second image 
signal to obtain a second encoded signal, and a trans- 
mission means operative when transmitting said first 
and second encoded signals through a first and a sec- 
ond channels, respectively, for transmitting only through 
said first channel an audio signal synchronizing with 
said input image signal. 

This configuration enables viewers having a 
decoder exclusively used for low- resolution signals to 
view broadcasting, enables only audio signals to be 
broadcasted if low-resolution signals cannot be 
decoded, and can improve the encoding efficiency for 
signals the resolution of which is to be increased. This 
configuration enables viewers having a decoder exclu- 
sively used for low- resolution signals to view broadcast- 
ing, and enables viewers who can leceive high- 
resolution signals to use acoustic effects. 

The present invention is an image signal transmis- 
sion apparatus comprising a dividing means for dividing 
an input image signal into a first image signal of a low 
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resolution and a second image signal that can obtain 
the same resolution as said input image signal when 
combined with said first image signal, a lirst encoding 
means tor low-efiiciency-encoding said first image sig- 
nal to obtain a first encoded signal, a second encoding 
means lor low-etficiency-encoding said second image 
signal to obtain a second encoded signal, and a trans- 
mission means operative when transmitting said first 
and second encoded signals through a first and a sec- 
ond channels, respectively, for transmitting through said 
first channel an audio signal synchronizing with said 
input image signal while transmitting through the sec- 
ond channel a signal related to said audio signal. 

This configuration enables viewers having a 
decoder exclusively used for low-resolution signals to 
view broadcasting. For viewers having a decoder com- 
patible with high-resolution signals, even if a broadcast- 
ing source provides only low- resolution signals, this 
corrfiguration can improve the image quality of the low- 
resolution signals. 

The present invention is an image signal transmis- 
sion apparatus comprising a determining means tor 
receiving an input image signal and determining 
whether the' input i'mage signal has a high or low resolu- 
tion, a first dividing means operative when the result of 
the determination by the determining means is for a 
high resolution, for dividing said input image signal into 
a first image signal of a low resolution and a second 
image signal that can obtain the same resolution as said 
input image signal when combined with said first image 
signal, a first encoding means for low-efficiency-encod- 
ing said first image signal and the third image signal 
described below to obtain a first encoded signal, a sec- 
ond encoding means tor low-efficiency-encoding said 
second image signal to obtain a second encoded signal, 
a second dividing means operative when the result of 
the determination by the determining means is for a low 
resolution, for dividing said input image signal into a 
third image signal and a fourth image signal that is the 
differential between said - input image signal and said 
third image signal or between said input image signal 
and an encoded/decoded signal of said third image sig- 
nal. 6 third encoding means for low-etf iciency-encoding 
said fourth image signal to obtain a third encoded sig- 
nal, and a transmission means for transmitting said first 
encoded signal through a-first channel while transmit- 
ting said second and third encoded signals through a 
second channel. 

This configuration enables viewers having a 
decoder exclusively used for low-resolution signals to 
view broadcasting, and can improve the image quality of 
a high-resolution mode. 

The present invention is an image signal transmis- 
sion apparatus comprising a conversion encoding 
means for converting an input image signal into a first 
image signal of a low resolution and low-etficiency- 
encoding it to obtain a first encoded signal, a reverse- 
conversion decoding means for decoding and reversely 



converting said first encoded signal to obtain a <iecoded 
signal having the same resolution as said input image 
signal, a differential-image creating means tor determin- 
ing the differential between said decoded signal and 
£ said input image signal to create a second image signal, 
a second encodirw means for low-efficiency- encoding 
said second image signal to obtain a second encoded 
signal, and a transmission means for transmitting said 
first encoded signal through a first chanr^l while trar^- 

70 mining the - second encoded signal through a secorKj 
channel. 

This configuration enables viewers having a 
decoder exclusively used for low-resolution signals to 
view broadcasting. 

71 The present invention is an image signal transmis- 
sion apparatus comprising a dividing means for dividing 
an input image signal into a first image signal of a low 
resolution and a second image signal that can obtain 
the same resolution as said input image signal when 

20 combined with said first image signal, a first er>coding 
means for low-efficiency-encoding said first image sig- 
nal to obtain a first encoded signal, a differential creat- 
ing means for decodir^g said first encoded signal and 
determining the differential between this signal and said 

P£ first image signal to determine a differential image sig- 
nal, a second encoding means for low-efficiency-encod- 
ing said differential image signal to obtain a second 
encoded signal, a third encoding means for low-effi- 
ciency-encoding said second image signal to obtain a 

30 third encoded signal, and a transmission means for 
transmitting said first encoded signal through a first 
channel while transmitting said second and third 
encoded signals through a second channel. 

For viewers having a decoder compatible with high- 

3£ resolution signals, even if a broadcastir^g source pro- 
vides only low-resolution signals, this configuration can 
improve the image quality of the low- resolution signals, 
thereby improving the image quality of the high-resolu- 
tion signals. 

40 It is another object of this invention to provide an 
image-signal transmission method and apparatus, an 
image-signal encoding method aruJ apparatus, and an 
image-signal decoding method and apparatus thatxan 
reduce the degradation of the image quality of color dif- 

^5 ference signals for progressive scanning signals used to 
improve the efficiency in €ncodir>g and decoding. 

The present invention is an image signal transmis- 
sion method wherein progressive scanning signals are 
transmitted which include information indicatir>g the 

so sample position of a color difference signal relative to a 
luminance signal. 

Further, the present invention is an image signal 
transmission apparatus including a conversion mear>s 
for using digitalized progressive scanning signals as an 

£5 input signal to convert both the phase of a color differ- 
ence signal in said input sigr^al and tbe nurriber of sam- 
ples or only the number of samples, arKJ a multiplexing 
means for multiplexing together an output signal from 
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said conversion means and information indicating the 
sample position oi the color ditlerence signal after con- 
version by said conversion means. 

When a transmitted signal is to be low-efficiency- 
encoded, this configuration enables a color difference 5 
signal to be converted appropriately based on informa- 
tion indicating the sample position of the color differ- 
ence signal in order to avoid the unwanted degradation 
of the color difference signal. This configuration also 
enables a plurality of image signals to be transmitted 70 
over the same transmission path. 

The present invention is an image signal transmis- 
sion apparatus comprising a color difference informa- 
tion reading means for using as an input signal, 
digitalized progressive scanning signals that are multi- 75 
ple>ed with information indicating the sariipte position of 
a color difference signal in order to read the ififormation 
indicating the sample position of said color difference 
signal which is multiplexed in said input signal, and a 
conversion means for converting both the phase of the po 
color difference signal in said input signal and the 
number of samples or only the number of samples 
depending on said information read by said color differ- 
ence information reading means 

This configuration converts both the phase of s 2£ 
color difference signal in an input signal and the number 
of samples, or only the number of samples to enable the 
color difference signal to be converted appropriately 
depending on information read by the color difference 
information reading means, thereby avoiding the so 
unwanted degradation of the color difference signal. 

Further, the present invention is an image signal 
encoding method wherein a low-efficiency- encoded 
image signal is multiplexed with information indicating 
the sample position of a color difference signal relative ss 
to a luminarx:e signal. 

When low-bit-rate-encoded data is to be decoded, 
this configuration avoids the unwanted degradation of a 
color difference signal caused by an error in conversion 
in order to enable a pluralrty of types of signals to be 4d 
encoded by the same encoder. 

The present invention is an image signal encoding 
apparatus comprising a conversion means for using 
digrtalized progressive scanning signals as an input sig- 
nal to convert both the phase of a color difference signal 4S 
in said input signal and the number of samples or only 
the number of samples, an encoding means for low-effi- 
ciency-encoding an output signal from said conversion 
means, and a multiplexing means for multiplexing 
together the output from said encoding means and so 
information indicating the sample position of the color 
difference signal after conversion by said conversion 
means. 

This configuration multiplexes an encoded signal 
and information indicatirkg the sample position of a color ££ 
difference signal after conversion to enable appropriate 
conversion during decoding in order to prevent the 
unwanted degradation in image quality of the color dif- 



ference signal. 

The present invention is an image signal decoding 
apparatus comprising a decoding means for using as an 
input signal, low-efficiency-encoded progressive scan- 
ning signals that are multiplexed with information irxji- 
cating the sample position of a color difference signal in 
order to low-efficiency-decode said input signal, a color 
difference information reading means for reading the 
information indicating the sample position of said color 
difference signal which is multiplexed in said input sig- 
nal, and a conversion means for converting both the 
phase of the color difference signal in an output signal 
01 said decoding means and the number of samples or 
only the number of samples depending on said informa- 
tion read by said color difference infornr^tion reading 
means. 

This configuration converts both the phase of a 
color difference signal of a decoded signal and the 
number of samples, or only the number of samples to 
enable the color difference signal to be converted 
appropriately depending on information on the sample 
position of a read color differ:ence signal, thereby reduc- 
ing the unwanted degradP-tion in image quality of the 
color difference signal. 

The present invention is an image signal encoding 
apparatus comprising an encoding means for using as 
an input signal, digitaiized progressive scanning signals 
that are multiplexed with information indicating the - 
sample position of a color difference signal in order to 
low-efficiency-encode said input signal, a color differ- 
ence information reading means for reading the infor- 
mation indicating the sample position of said color 
difference signal which is multiplexed in said input sig- 
nal, and a multiplexing means for multiplexing together 
the output from said encoding means and the informa- 
tion read by said color difference information reading 
means. 

This configuration multiplexes an encoded signal 
and information on the sample position of a read color 
difference signal to enable compression without the 
duplicate application of a color filter in order to reduce 
the degradation in image quality of the color differer>ce 
signal. 

The pr esent invention is an image signal decoding 
apparatus comprising a decoding means for using as an 
input signal, low-efficiency-encoded progressive scan- 
ning signals that are multiplexed with information indi- 
cating the sample position of a color difference signal in 
Older to low-efficiency-decode said input signal, a color 
difference information reading means for reading the 
information indicating the sample position of said color 
difference signal which is multiplexed in said input sig- 
nal, and a multiplexing means for multiplexing together 
the output from said decoding means and the informa- 
tion read by said color difference information reading 
means. 

This configuration multiplexes a decoded signal 
and information on the sample position of a read color 
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difference signal to enable the phase ot a color differ- 
ence signal in an outpLit signal to be determined during 
decoding, thereby multiplexing the output signal and 
ink>rmation On the sample position oi the color differ- 
ence signal so as to enable the color difference signal to 
be converted appropriately. 

The present invention is an image signal encoding 
apparatus comprising a conversion means tor using 
digitalized progressive scanning signals as an input sig- 
nal to convert both the phase of a color difference signs! 
in said input signal and the number of samples or not to 
convert them dep^ending on said input signal, an encod- 
ing means for low/- efficiency -encoding an output signal 
from said conversion means, and a multiplexing means 
for multiplexing together the output from said encoding 
means end information indicating the sample position of 
the color difference signal in the output signal from said 
conversion means. 

This configuration can multiplex an encoded signal 
and information indicating the sample position of a color 
difference signal in an input signal in order to enable 
cornpression vi/ithout the duplicate application -of s color 
filter, thereby preventing the unwanted degrvadation -in 
image quality of the color difference signal. 

The present invention is an image signal decoding 
apparatus comprising a decoding means lor using as an 
input signal, low -efficiency-encoded progressive scan- 
ning signals that are multiplexed with information indi- 
cating the sample position of a color difference signal in 
order to low- efficiency-decode said input signal, a color 
difference information reading means for reading the 
information indicating the sample position of said color 
difference signal which is multiplexed in said input sig- 
nal, and a conversion means for converting both the 
phase of the color difference signal in respect to said 
output signal of said decoding means and the number of 
samples or not to convert them depending on said infor- 
mation read by said color difference information reading 
means. 

This configuration converts or does not convert the 
phase of the color difference sigrial relative to an output 
signal and the number of samples depending on infot- 
mation on the sample position of a read color drfterence 
signal to enable the color difference signal to be proc- 
essed appropriately, thereby reducing the degradation 
of the image quality. 

It is yet another object of this invention to provide an 
optical disc recording method compatible with progres- 
sive image signals without substantially changing con- 
ventional apparatuses. 

The present invention is an optical-disc recording 
method comprising dividing for each frame a progres- 
sive image signal at a frame rate N (N is a positive real 
number indicating the number of frames per second) 
into two progressive image signals at a frame rate 
smaller than N, compressively encoding each of the two 
divided progressive signals to obtain two bit streams, 
and recording said two bit streams on different record- 



ing layers of an c^ticaldisc. 

This configuration enables conventional compres- 
sive encoding for interlaced image signals to be directly 
used or allows progressive image signals to be directly 

£ compressed, thereby preventing the encoding eflicierKy 
from decreasing due to division. 

It is yet arK)ther object of this invention to provide an 
optical disc reproduction method compatible with pro- 
gressive image signals without substantially changing 

10 conventional apparatuses. 

The present invention is an optical disc reproduc- 
tion method comprising reproducing two bit streams 
from each of different recording layers of the optical disc 
on which two progressive image signals at a frame rate 

75 smaller than N obtained by dividing a progressive image 
signal at a frame rate N (N is a positive real number indi- 
cating the number of frames per secorxl) are each 
recorded as the compressively encoded bit stream; 
extensionally decoding the brt streams to obtain two 

PC progressive image sigr^ls at said frame rate smaller 
than N. synthesizing the two progressive image signals 
- for each frame, and outputting a progressive image sig- 
nal at said frame rate N. 

This configuration provides an apparatus that uses 

£>5 conventional extensional decoding means for interlaced 
image signals to playback an optical disc for progressive 
image signals. 

The present invention is an optical disc reproduc- 
tion method for reproducing an optica! disc on which two 

3D progressive image signals at a frame rate smaller than 
N obtained by dividing a progressive image signal at a 
frame rate N (N is a positive real number indicating the 
number of frames per second) are each recorded a 
compressively encoded bit stream, wherein the method 

55 comprises reproducing only one recording layer to 
obtain a bit stream, extensionally decoding the bit 
stream, and outputting it as a progressive image signal 
at said frame rate smaller than N. 

This configuration enables conventional exten- 

40 sional decoding means for interlaced image signals to 
be directly used to playback progressive image signals 
of a frame rate N/2. 

Brief Description of the Drawings 

45 

Figure l is a block diagram describing an encoding 
apparatus according to a first embodiment of this 
invention; 

Figure 2 is a block diagram describing an errcoding 
so apparatus according to a second embodiment of 
this invention; 

Figure 3 is a block diagram descr ibing a decoding 
apparatus according to a third embodiment of this 
invention; 

££ Figure 4 is a block diagram describing an image- 
signal transmission apparatus according to a fourth 
embodiment of this invention; 
Figure 5 is a block diagram describir»g an in^ge- 
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signal transmiss^on apparatus according, to a fifth 
embodimeni o1 this invention; 
Figure 6 is a block diagram describing an image- 
signal transmission apparatus according to a sixth 
embodiment o1 this invention; £ 
Figure 7 is a block diagram describing an image- 
signal transmission apparatus according to a sev- 
enth embodiment o1 this invention; 
Figure 8 is a block diagram describing an image- 
signal transmission apparatus according to an lo 
eighth embodiment o1 ttiis invention; 
Figure 9 is a block diagram describing an image- 
signal transmission apparatus according to a ninth 
embodiment of this Invention; 

Figure 10 is a block diagram describing an image- ts 
signal transmission apparatus according to a tenth 
embodiment o1 this invention; 
Figure 1 1 is a block diagram describing an image- 
signal transmission apparatus according to an elev- 
enth embodiment o1 this invention; 20 
Figure 12 is a btock diagram describing an image- 
signal transmission apparatus according to a 
twelfth embodiment of this invention; 
Figure 13 is a block diagram describing an image- 
signal transmission apparatus according to a thir- 25 
teenth embodiment of this invention; 
Figure 14 is a block diagram describing an image- 
signal transmission apparatus according to a four- 
teenth embodiment of this invention; 
Figure 1 5 is a block diagram describing an image- so 
signal transmission apparatus according to a fif- 
teenth embodiment of this invention; 
Figure 16 is a block diagram describing an image- 
signal transmission apparatus according to a sev- 
enteenth embodiment of this invention; 35 
Figure 1 7 is a block diagram describing an image- 
signal transmission apparatus according to an 
eighteenth embodiment of this invention; 
Figure 18 is a block diagram describing an image- 
signal encoding apparatus according to a twentieth 4d 
embodiment of this Invention; 
Figure 19 is a block diagram describing an Image- 
signal decoding apparatus according to a twenty- 
first embodiment of this invention; 
Figure 20 is a block diagram describing an image- 45 
signal encoding apparatus according to a twenty- 
second embodiment of this invention; 
Figure 21 is a block diagram describing an image- 
signal decoding apparatus according to a twenty- 
third embodiment of this invention; 50 
Figure 22 is a biock diagram describing an image- 
signal encoding apparatus according to a twenty- 
fourth embodimeni of this invention; 
Figure 23 is a block diagram describing an image- 
signal decoding apparatus according to a twenty- es 
fifth embodimeni of this Invention; 
Figure 24 is a block diagram showing a configura- 
tion of an optical-disc recording method according 



to a twenty-sixth embodiment of this invention; 
Figure 25 is a block diagram showing a configura- 
tion of an optical-disc reproduction method accord- 
ing to £ twenty-seventh embodiment of this 
invention; 

Figure 26 is a block diagram showing a configura- 
tion of an optical-disc reproduction method accord- 
ing to a twenty-eighth embodiment of this invention; 
Figure 27 is a block diagram showing a configura- 
tion of an optical-disc reproduction method accord- 
ing to a twenty-ninth embodiment of this invention; 
Figure 28 is a block diagram showing a configura- 
tion of an optical-disc reproduction method accord- 
ing to a thirtieth embodiment of this Invention; and 
Figure 29 is a conceptual drawing showing a frame 
interpolation operation in an optlcat-disc leproduc- 
tion method according to the thirtieth embodiment. 

Best Mode for Carrying Out the Invention 

This invention is described below with reference to 
drawings showing its embodiments. 

(Embodiment 1) 

Figure 1 describes an encoding apparatus accord- 
ing to a first embodimeni of this Invention. Reference 
numeral 101 Is an Input terminal that Inputs an image 
signal as a first image signal; 102 Is a motion vector 
detector that detects motion vectors in an input Image 
signal; 103 is a differentiator that determines the differ- 
ential between Input images to generate a differential 
signal; 1 04 is a resolution reducer that reduces the res- 
olution of an input signal down to a predetermined value 
to generate a second image signal; 105 Is an interpola- 
tor as an image signal Interpolating means for interpo- 
lating the input second image signal such that the 
number of pixels therein becomes a specified value (In 
this case, the number of pixels In the Input Image signal) 
in order to generate an Interpolated signal; and 106 is a 
first encoder as an encoding means for encoding an 
input differential signal based on the Input motion vec- 
tors. 

An operation of this configuration Is described 
below. 

A high-resolution signal input from the Input termi- 
nal 101 is Input to the motion vector detector 102 and 
the resolution reducer 104. The motion vector detector 
102 determines the motion vectors of the input signal 
and outputs the input image to the differentiator 103 and 
the motion vectors to the first encoder 106. The resolu- 
tion reducer 104 reduces the resolution of the input sig- 
nal down to a predetermined value and then outputs the 
signal to the interpolator 105. The interpolator 105 inter- 
polates the input signal so that the number of pixels 
therein equals that in the high-resolution signal, and 
outputs the signal to the differentiator 103. The differen- 
tiator 103 determines the differential between the pixels 



8 



15 



EP 0 884 904 A1 



16 



in data conesponding to the same input Irame and out- 
puts it to the first encoder 106. The first encoder 106 
encodes the input image using the input motion vectors. 

As described above, the encoding apparatus 
according to this embodiment determines the motion 
vectors from the original image to enable the motion 
vectors to be detected accurately, and encodes the dif- 
ferential value to maintain the data rate at a low value 
after encoding. 

(Embodiment 2) 

Figure 2 describes an encoding apparatus accord- 
ing to a second embodiment of this invention. Refer- 
ence numeral 201 is an input terminal that inputs an 
image signal as a first image signal; 202 is a motion 
vector detector that detects motion vectors in an input 
image signal; 203 is a differentiator that determines the 
differential between input images to generate a differen- 
tial signal; 204 is a resolution reducer that reduces the 
resolution of an input signal" down to a predetermined 
value 10 generate a second image signal; 205 is-e sec- 
ond encodemhai encodes a second image signal to 
generate a second encoding signal; 206 is a second 
decoder that decodes an input second encoded signal 
in order to generate a second decoded signal; and 207 
is an interpolator as an image signal interpolating 
means for interpolating the input second decoded signal 
such that the number of pixels therein becomes a spec- 
ified value: and 208 is a first encoder that encodes an 
input differential signal based on the input motion vec- 
tors. 

An operation of this configuration is described 
below. 

A high-resolution signal input from the input termi- 
nal 201 is input to the motion vector detector 202 and 
the resolution reducer 204. The motion vector detector 
202 determines the motion vectors of the input signal 
and outputs the input image to the differentiator 203 and 
the motion vectors to the first encoder 208. The resolu- 
tion reducer 204 reduces the resolution of the input sig- 
nal down to a predetermined value end then outputs the 
signal to the second encoder 205. The data encoded by 
the second encoder 205 is decoded by the second 
decoder 206 and output to the interpolator 207. The 
interpolator 207 interpolates the input signal so that the 
number of pixels therein equals that in the high-resolu- 
tion signal, and outputs the signal to the differentiator 
203. The differentiator 203 determines the differential 
betv^een the pixels in data correspondir^g to the same 
input frame and outputs it to the first encoder 208. The 
first encoder 208 encodes the input image using the 
input motion vectors. 

As described above, the encoding apparatus 
according to this embodiment determines the motion 
vectors from the original image to enable the motion 
vectors to be detected accurately, and encodes the dif- 
ferential value to mairTtain the data rate at a low value 



after erKOdirtg. 
■(Embodiment 3) 

5 Figure 3 describes a decoding apparatus according 

to £ third embodiment of this invention. Reference 
numeral 301 designates an input terminal 1 that inputs 
a high-resolution compressed stream; 302 is a first 
decoder that decodes an input stream; 303 is an adder 

70 that determines the sum of input images; 304 is an input 
terminal 2 that inputs a low- resolution compressed 
stream; 305 is a second decoder that decodes a low- 
resolution compressed stream; and 306 is an interpola- 
tor as an image-signal interpolating means for interpo- 

7£ lating an input signal such that the number of pixels 
therein becomes a predetermined value. 

An operation of this configuration is described 
below. 

A compressed stream input from the input terminal 

DO 1-301 as a first stream of high-resolution signals is 
decoded by the first decoder 302 and output to the 
-adder SOSas a first image -signal. -A^conpressed stream 
input from the input terminal 2-304 as a second stream 
of low-resolution signals is decoded by the second 

2S decoder 305 and output to the interpolator 306 as a sec- 
ond image signal. The interpolator 306 interpolates the 
input second image signal so that the number of pixels 
therein equals that in the high-resolution signal, and 
outputs the signal to the adder 303. The adder 303 adds 

3C to the signal, data on the same frame contained in the 
two input signals and outputs the resulting signal as a 
decoded signal for the high-resolution signal. The first 
and second decoders 302 and 305 have the same 
decoding function except for the number of pixels proc- 

3£ essed and conform to f^PEG. 

As described above, the decoding apparatus 
according to the present emtxxfiment can decode the 
high- resolution stream with a simple configuration 
which merely adds the adder to the conventional deood- 

AO ing apparatus. 

(Embodiment 4) 

Figure 4 describes a fourth embodiment of this 
45 invention. Reference numeral 401 designates an input 
terminal that inputs an image signal; 402 is a divider 
that divides the input signal into two types of signals; 
403 and 404 are a first and a second encoders that 
high-efficiency- encode the input signals; and 405 and 
BO 406 are a first and a second channels that are transmis- 
sion paths as a transmission means for transmitting the 
input signals. The two types of signals obtained after 
division are a first image signal having a lower resolu- 
tion then the input image signal ar>d a seoorxJ image 
SB signal that can be combined with the first image signal 
to provide the same resolution as the input image sig- 
nal. This applies to the dividers in the folfowing embodi- 
ments. 
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An operation o1 the above configuration is 
described. 

An image signal (having, for example. 1280 hori- 
zontal pixels. 720 vertical lines, and a trame frequency 
of 60) input from the input terminal 401 is output to the 
divider 402, According to this embodiment, the divider 
402 divides the input signal into, for example, the first 
image signal (having, for example, 720 horizontal pixels, 
480 vertical lines, and a frame frequency of 60) down- 
converted by a band limitation filter and having a low- 
resolution and the second image signal obtained by up- 
converting the first image signal and subtracting It from 
the input image signal. The two signals are obtained in 
this manner, and the first image signal is high-etficiency- 
encoded by the first encoder 403 and output through the 
first channel 405 that is a transmission path, while the 
second image signal is low-efficiency-encoded by the 
second encoder 404 arKi output through the secorKj 
channel 406 that is a transmission path. 

As described above, this embodiment transmits the 
first and second encoded signals through the different 
channels, thereby enabling broadcasting that is compat- 
ible with high-resolution signals and that can be 
received by viewers having only a conventional 
decoder. 

< Embodiment 5) 

Figure 5 describes a fifth embodiment of this inven- 
tion. Reference numeral 501 designates an input termi- 
nal that inputs an image signal; 502 is a divider that 
divides the input signal into two types of signals; 503 
and 504 are a first and a second encoders that high-effi- 
ciency-encode the input signals: 505 is a synchronizing- 
signat adder that adds a synchronizing signal for frame- 
synchronizing the input signals; and 506 and 507 are a 
first and a second channels that are transmission paths 
for transmitting the input signals. 

An operation of this configuration is described 
below. 

As In Embodiment 4, an Image signal input from the 
Input terminal 501 is divided by the divider 502, high- 
efficiency-encoded by the first and second encoder 503 
and 504, and output to the synchronizing-signal adder 
505- The synchronizing signal adder 505 adds a syn- 
chronizing signal that enables a decoder to synchronize 
the outputs from the two encoders 503 ar>d 504 for each 
frame, and outputs the resulting signals to the first and 
second channels 506 and 607 that are transmission 
paths. 

As described above, this embodiment not only pro- 
vides the same effects as the fourth embodiment but 
also adds the synchronizing signal, thereby simply mak- 
ing both input signals mutually compatible. 

(Embodiment 6) 

Figure 6 describes a sixth embodiment of this 



invention. "Reference numeral 601 designates an input 
terminal that inputs an image signal; 602 is a divider 
that divides the input signal into two types of signals; 
603 and 604 are a first and a second encoders that 

5 high-efficiency-encode the input signals; 605 is a billing 
information adder that adds billing information to the 
input signal; and 606 and 607 are a first and a second 
channels that are transmission paths as a transmission 
means for transmitting the input signals. 

7^ An operation of this configuration is described 
below. 

As in Embodiment 4. an image signal input from the 
Input terminal 601 is divided by the divider 602 and 
high-efficiency- encoded by the first and second encod- 
7£ ers 603 and 604. A first encoded signal output from the 
first encoder 603 is output to the first channel 606, 
whereas a second encoded signal output from the sec- 
ond encoder 604 is output to the billing information 
adder 605. The billing information adder 605 adds bill- 
ing Information to the second encoded signal and out- 
puts it to the second channel 607. 

As described above, this embodiment not only pro- 
vides the same effects as the fourth embodiment but 
also adds billing information to the output from the sec- 
t's ond encoder 604. thereby enabling broadcasting such 
that those viewing conventional broadcasting are not 
charged whereas those viewing high-resolution broad- 
casting are charged. 

3D (Embodiment 7) 

Figure 7 describes a seventh embodiment of this 
invention. Reference numeral 701 designates an input 
terminal that inputs an image signal; 702 Is a divider 

35 that divides the input signal Into two types of signals; 
703 and 704 are a first and a second encoders that 
high-efficiency- encode the input signals; 705 is an 
encrypting device that encrypts the input signals; and 
706 and 707 are a first and a second channels that are 

<o transmission paths for transmitting the input signals. 

An operation of this configuration Is described 
below. 

As in Embodiment 4. an image signal input from the 
iriput terminal 701 is divided by the divider 702 and 

<5 high-efficiency-encoded by the first and second encod- 
ers 703 and 704. A first encoded signal output from the 
first encoder 703 is output to the first channel 706. 
whereas a second encoded signal output from the sec- 
ond encoder 704 is output to the encrypting device 705. 

so The erKrypting device 705 encrypts the Input second 
erK;oded signal and outputs it to the second channel 
706. There is no problem if this encryption involves 
compression, and in this case, the compression rate is 
Improved to reduce the compression rate required for 

55 the second encoded signal at the second encoder 704. 
As described above, this enrt)odiment not only pro- 
vides the same effects as the fourth embodiment but 
also enables the second encoder 704 to encrypt and 
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transmit data, thereby inrproving the compression rate 
required lor the second encoded signal. 

(Embodiment 8) 

Figure 8 describes an eighth embodiment o1 this 
invention. Reference numeral 80i designates an input 
terminal that inputs an image signal; 802 is a divider 
that divides the input signal into two typed oi signals; 
803 and 804 are a first and a second encoders that 
high-eftlciency-encode the input signals; 805 is e delay- 
ing device tor delaying the input signal; and 806 and 807 
are a first and a second channels that are transmission 
paths for transmitting the input signals. 

An operation of this configuration is described 
below. 

As in Embodiment 4. an image signal input from the 
input terminal 801 is divided by the divider 802 and 
high -efficiency- encoded by the first and second encod- 
ers 803 and 804. A first encoded signal output from the 
first encoder 803 is output to the delaying device 805. 
whereas a -second encoded signal output from the sec- 
ond encoder 804 is output to the secorid channel 807. 
The delaying device 805 delays the input signal by a 
predetermined period of time before outputting it to the 
first channel 806. 

As described above, this embodiment not only pro- 
vides the same effects as the fourth embodiment but 
also enables data from the second encoder 804 requir- 
ing a large amount of time for decoding to be transmit- 
ted first, thereby reducing the amount of delay required 
compared to the decoding of sigr^als in a low-resolution 
mode, even if signals in a high-resolution mode are 
decoded. 

(Embodiment 9) 

Figure 9 describes a ninth embodiment o1 this 
invention. Reference numeral 901 designates an input 
terminal that inputs an image signal; 902 is a divider 
that divides the input signal into two types of signals; 
903 and 904 are a first and a second encoders that low- 
etficiency-encode the input signals; 905 and 906 are a 
first and a second error correction information adders 
that add error correction information to the input signals; 
907 is an image transmission channel that transmits an 
image signal; and 908 is a data transmission channel 
that transmits data. 

An operation of this configuration is described. 

As in Embodiment 4, an image signal input from the 
input terminal 901 is divided by the divider 902 and low- 
etficiency-encoded by the first and second encoders 
903 and 904. A first encoded signal output from the first 
encoder 903 is output to the first error correction infor- 
mation adder 905. whereas a second encoded signal 
output from the second encoder 904 is output to the 
second error correction information adder 906. The first 
error correction information adder 905 adds error cor- 



rection information to the signal for image transmission 
and outputs the resulting signal to the image transmis- 
sion channel 907. The second error correction informa- 
tion adder 906 adds to the signal a smaller anrount of 

£ error correction infoimation than in the addition of error 
correction information to data for normal transmission, 
and outputs the resulting signal to the data transmission 
channel 908. This is because even if the data from the 
second ertcoder 904 cannot be decoded due to an 

^c error, only the data from the first encoder 903 can be 
used to display a screen and because the amount of 
error correction information for normal data is larger 
than that for image signals. 

As descrit^ed above, this embodiment not only pro- 

7£ vides the same effects as the fourth emtxxliment but 
also enables the amount of error corr ection information 
to be reduced even if the data transmission channel is 
used to transmit the secor>d encoded signal, thereby 
improving the efficiency in encoding the second image 

20 signal. 

(Embodiment 10) 

Figure 10 describes a tenth enibodimenl of this • 

25 invention. Reference numeral 1001 designates an 
image input terminal that inputs an image signal: 1002 
is a divider that divides the input signal Into two types of 
signals; 1003 and 1004 are £ first and a second ericod- 
ers that low-efficiency-encode the input signals; 1005 

so and 1006 are nujltiplexers that multiplex the two input 
signals; 1007 and 1008 are a first and a second chan- 
nels that transmit the input signals: and 1009 is an audio 
input terminal that inputs an audio signal. 

An operation of this configuration is described. 

55 As in Embodiment 4, an image signal input from the 
image input terminal 1O01 is divided by the divider 
1002, low-efficiency-encoded by the first and second 
encoders 1003 and 1004, and output to the multiplexers 
1005 and 1006 as a first and a second encoded signals, 

40 respectively. The multiplexers 1005 and 1O06 multiplex 
image signals low-effictency-er>coded and output toy the 
first and second encoders 1003 and 1004 and an audio 
signal that is input through the audio input terminal 1009 
and that is frame-synchronized with the low-efficiency- 

45 encoded image signals, and then outputs the resulting 
signals to the first and second channels 1007 and 1008. 
respectively. 

As described above, this embodiment not only pro- 
vides the same effects as the fourth embodiment t>ut 
so also transmits sound through both channels, thereby 
enabling only the sound to be provided even if the 
image cannot be playbackd due io an error in the first 
encoded signal. 

55 (Embodiment 11) 

Figure 1 1 describes an eleventh embodiment of 
this invention. Reference numeral 1101 designates an 
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image input terminal that inputs an image signal; 1102 
is a divider that divides the input signal into two types o^ 
signals; 1 103 and 1 104 are a lirst and s second encod- 
ers that low-efficiency-encode the input signals; n05 is 
a multiplexer that multiplexes the two input signals; 5 
1106 and 1107 are a lirst and a second channels that 
transmit the input signals; and n08 is an audio input 
terminal that inputs an audio signal. 

An operation ot this configuration is described. 

As in Embodiment 4, an image signal input trom the w 
image input terminal noi is divided by the divider 
1102. low-efficiency-encoded by the lirst and second 
encoders 1103 and n04. and output to the multiplexer 
1105 and the second channel n07 as a transmission 
path. The multiplexer 1 105 multiplexes an image signal i5 
that is the lirst encoded signal low-efficiency- encoded 
and output by the iirst encoder n 03 and an audio signal 
that is input through the audio input terminal 1 108 and 
that is frame-synchronized with the low- efficiency- 
encoded Image signal, and then outputs the resulting po 
signal to the first channel 1106 that is a transmission 
path. . 

As described above, this embodiment not only pro- 
vides the same effects as the lourth embodiment but 
also transmits the audio signal only through the first 2S 
channel 1106. thereby improving the efficiency in 
encoding the second encoded signal transmitted over 
the second channel n07. 

(Embodiment 12) 3C 

Figure 12 describes a twelfth embodiment of this 
invention. Reference numeral 1201 designates an 
image input terminal that inputs an image signal; 1202 
is a divider that divides the input signal into two types of 5£ 
signals; 1203 and 1204 are a first and a second encod- 
ers that low-efficiency-encode the input signals; 1205 
and 1206 are multiplexers that multiplex the two input 
signals; 1207 and 1208 are a first and a second chan- 
nels that transmit the input signals; 1209 is an audio <o 
input terminal that inputs an audio signal; and 1210 is 
an additional audio input terminal that inputs an addi- 
tional audio signal relating to the audio signal. The addi- 
tional audio signal is. for example, sound information or 
a sound effect. 

An operation of this configuration is described. 

As in Embodiment 4. an image signal input from the 
image input terminal 1201 is divided by the divider 
1202, low-efficiency-encoded by the first and second 
encoders 1203 and 1204. and output to the multiplexers 5C 
1205 and 1206. The multiplexer 1205 multiplexes the 
output from the first encoder 1203 and the audio signal 
that is input through the audio input terminal 1209 and 
that is frame-synchronized with the low-efficiency- 
encoded image signal, whereas the multiplexer 1206 £5 
multiplexes the output from the second encoder 120£ 
and the additional audio signal that is input through the 
additional audio input terminal I2i0 and that is frame- 



synchronized with the low-efficiency-encoded image 
signal. The multiplexers output the resultant signals to 
the first and second channels 1207 and 1208 thai are 
transmission paths. 

As described above, this embodiment not only pro- 
vides the same effects as the fourth embodiment but 
also transmits the additional audio signal through the 
second channel 1208. so only those viewers in a high- 
resolution mode who can receive signals through the 
second channel 1208 can obtain acoustic effects 
through the additional audio information such as sur- 
round. 

(Embodiment 13) 

Figure 1 3 describes a thirteenth embodiment of this 
invention. Reference numeral I30i designates an input 
terminal that inputs an image signal; 1302 is a determi- 
nator that determines the resolution of the input signal; 
130S and 1304 are a first and a second dividers that 
divide the input signal into two types of signals; 1305, 
,1306, and 1307 are afirst, a second, and a third encod-_ 
ers that low- efficiency -en code the input signals; and 
1308 and 1309 are a first and a second channels that 
transmit the input signals. 

An operation of this configuration is described. 

An image signal input from the input terminal 1301 
is input to the determinator 1302. The determinator 
1302 determines whether the resolution of the input 
image signal is high or low. If high, the determinator 
transmits the input image signal to the first divider 1303 
and othenwise transmits it to the second divider 1304. 

If the resolution of the input signal is high, as in 
embodiment 4, the first divider 1303 divides the data 
and sends the divided data to the first and second 
encoders 1305 and 1306. which then low-efficiency- 
encode the data and output them to the first and second 
channels 1308 and 1309. On the other hand, if the res- 
olution of the input signal is low, the second divider 1304 
divides the input image signal into, for exanriple, a first 
image signal having a certain bandwidth and a second 
image signal that is the differential between the input 
image signal and the first image signal, and outputs the 
first image signal to the first encoder 1305 and the sec- 
ond image signal to the third encoder 1307. The encod- 
ers 1305 and 1307 then low-efficiency-encode the data 
and output them to the first and second channels 1308 
and 1309. Alternatively, the second divider 1304 may 
divide the input image signal into a first image signal 
having a certain bandwidth and a second image signal 
that is the differential between the input image signal 
and the first image signal that has been 
encoded/decoded . 

As described above, this embodiment not only pro- 
vides the same effects as the fourth embodiment but 
also enables high-image-quality service to be provided 
to viewers having a decoder compatible with high-reso- 
lution signals rf the broedcastirtg source has a low reso- 



12 



23 



EP 0 684 904 A1 



24 



While, in the embodiment, the second encoder is 
configured separately from the third errcoder. they may 
•be configured together. 

(Embodiment 14) 

Figure 14 describes a fourteenth embodiment of 
this invention. Reference numeral 1401 designates an 
input terminal that inputs an image signal: 1402 is a lo 
converter that limits the band of the input signal to con- 
vert its resolution and number of pixels: 1403 and 1407 
area first and a second encoders that low-etficiency- 
encode the input signals: 1404 is a first decoder that 
decodes the output from the fiist encoder 1403; 1405 is is 
a reverse converter that provides an effect reverse to 
that of the converter 1402: 1406 is a differentiator as a 
differential-image generating means for determining the 
differential between the two input signals: and 1408 and 
1 409 are a first and a second channels that transmit the 20 
input signals. The converter 1402 and the first encoder 

1403 constitute a converting arKi .encodir>g means, 
^whiie the reverse converter 1405 and the first decoder 

1404 constitute a reverse converting and decoding 
means. 25 

An operation of this configuration is described. 

An image signal input from the input terminal 1401 
is input to the converter 1402. The converter 1402 limits 
the band of the input image signal to convert its resolu- 
tion and number of pixels and then outputs the signal so 
obtained to the first encoder 1403. The first encoder 
1403 I owf- efficiency-encodes the input signal and out- 
puts it to the first channel 1408 and the first decoder 
1404. The first decoder 1404 decodes the input signal 
and outputs it to the reverse converter 1 405. which then 35 
executes conversion reverse to that by the converter 
1402 and outputs the signal obtained to the differentia- 
tor 1406. The differentiator 1406 determines the differ- 
ential between the input image signal and reversely 
converted signal corresponding to the same frame and ^0 
outputs the result to the second encoder 1407. The sec- 
ond encoder 1407 low-etf iciency-encodes the input sig- 
nal and outputs it to the second channel 1409. 

As described above, this embodiment not only pro- 
vides the same effects as the fourth embodiment but <£ 
can also low- efficiency -encode components corre- 
sponding to high-resolution signals more efficiently than 
the fourth embodiment, thereby improving the image 
quality for a high resolution. 

so 

(Embodiment 15) 

Figure 15 describes a fifteenth embodiment of this 
invention. Reference numeral i50i designates an input 
terminal that inputs an image signal; 1502 is a divider 55 
that divides the input signal; 1503. 1506, and 1507 are 
a first, a second, and a third encoders that low-effi- 
ciency-encode the input signals; 1504 is a first decoder 



that decodes the input signal; 1505 is a differentiator 
that determines the differential between the two input 
signals; 1508 is a multiplexer that multiplexes the two 
input signals; and 1509 and ISIO are a first and a sec- 
ond channels that transmit the input signals. The first 
decoder 1504 and the differentiator 1505 constitute the 
differential generatir>o means. 

An operation of this configuration is described 
below. 

An image signal input through the input terminal 
1501 is output to the divider 1502, which then divides 
the signal as in the fourth embodiment and outputs it to 
the first encoder 1503, the differentiator 1505. and the 
third encoder 1507. The data input to the first encoder 
1503 is low-efficiency-encoded and output to the first 
channel 1 509 that is a transmission path and to the first 
decoder 1 504. The first decoder 1 504 decodes the input 
data and outputs it to the differentiator 1505, which then 
determines the differential between the data after divi- 
sion and the decoded data corresponding to the same 
frame and outputs the result to the second errcoder 
1506. The second sncoder l505 low-efficiency- 
encodes the input data and outputs it to the muJtipIexer 
1508. The third encoder 1507 low-efficiency-erroodes 
the input data and outputs it to the multiplexer 1508. The 
multiplexer 1 508 multiplexes data in the two input sig- 
nals corresponding to the same frame and outputs the 
resulting data to the second channel 1510. 

As described above, this embodiment enables the 
second channel 1510 to transmit a signal that can 
improve the image quality of a low- resolution signal 
and/or a signal that ir^reases the resolution of a low- 
resolution signal as in the fourth embodiment. Thus, this 
emtxxJiment not only provides the effects of the fourth 
embodiment but also enables viewers having a decoder 
compatible with high-resolution signals to viewiow-res- 
olution signals with their image quality improved even if 
the broadcasting source provides only tow-resolution 
signals. In addition, by improving the image quality of 
low-resolution signals, this embodiment can also 
improve the image quality of high-resolution signals. 

In the fourth to fifteenth embodiments, the input 
image signal and low-r^olution signal are arbitrary and 
the method used by each divider to divide the input 
image signal is also arbitrary. Furthermore, the low-effi- 
ciency-encoding method used by each encoder is arbi- 
trary, the low-efficiency- encoding method may 
significantly vary among the encoders, and the trans- 
mission path is not particularly defined. 

In addition, as for transmission path the first -chan- 
nel may comprise a channel that is used in conventional 
broadcasting and that transmits images andtor sounds, 
and the second channel may comprises a channel that 
is currently used to transmit -data. Of course, these 
embodiments can -be realized using a configuration 
other than those shown above. 
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(Embodiment 16) 

A sixteenth embodiment ot this invention is 
described below. 

Standards tor a 420p signal that is a progressive 
scanning signal include SMPTE294M that is a transmis- 
sion standard and MPEG that is a compression stand- 
ard. These two standards do not deal with exactly the 
same 420p signal but involve the ditierent sample posi- 
tions o1 a color difference signal relative to a luminance 
signal tor transmission. Thus, the image signal trans- 
mission method according to the sixteenth embodiment 
multiplexes together a progressive scanning signal and 
a signal (information) indicating the sample position of a 
color difference signal relative to a luminance signal for 
transmission. In low-etficiency-encoding a transmitted 
signal, this embodiment can appropriately convert a 
color difference signal based on color difference infor- 
mation to avoid the unwanted degradation of the color 
difference signal and to enable a plurality of image sig- 
nals to be transmitted over the same transmission path. 

The position at which the signal indicating the sam- 
ple position of the color difference signal is to be 
recorded is arbitrary, and this embodiment is also appli- 
cable to signals conforming to standards different from 
those described above and the number of standards 
dealt with is arbitrary. 

(Embodiment 17) 

Figure 16 is a block diagram of an image signal 
transmission apparatus according to a seventeenth 
embodiment of this invention. Reference numeral 1601 
designates an input terminal that inputs an 844 signal 
that is a progressive scanning signal; 1602 and 1605 
are switches that are switched depending on a control 
signal; 1603 is a convener A that applies down-conver- 
sion tor the characteristics of SMPTE294M to a color 
difference signal in the input signal; 1604 is a converter 
B thai applies down-conversion for the characteristics of 
MPEG to the color difference signal in the input signal; 
1607 is a conversion controller that outputs a control 
signal for switching between the switches 1602 and 
1605 to select the converter A1603 or B1604 and that 
outputs information on the sample position of the color 
difference signal (hereafter referred to as "color differ- 
ence information") obtained by the selected converter 
A 1603 or B1604 ; and 1606 is a color difference informa- 
tion recorder (a multiplexing means) that records the 
color difference information on the input signal. The 
converters A1603 and B1604. the switches 1602 and 
1605. and the conversion controller 1607 constitute a 
conversion means. 

An operation of an image signal transmission appa- 
ratus of this configuration is described. 

An 644 signal that is a progressive scanning signal 
is input through the input terminal 1601. The conversion 
controller 1607 outputs to the switches 1602 and 1605 a 



control signal for selecting the converter A1603 or the 
converter Bi604 in order to convert the 844 signal in 
such a way that a color difference signal becomes a 
420p signal with a desired sample position. The 

£ switches 1602 and 1605 ar e switched so that the con- 
verter A1603 is selected if a SMPTE294M-standard- 
contorming signal is desired as the 420p signal and so 
that the convener B1604 is selected if a MPEG-stand- 
ard-conforming signal is desired as the 420p signal. 

70 Furthermore, the conversion controller 1607 outputs to 
the color difference infa mation recorder 1606. coloi dif- 
ference information on the sample position of the color 
difference signal obtained by the selected converter 
A1603 or B1604. The color difference information 

75 recorder 1606 multiplexes the converted signal arrd the 
color difference information together for output. 

As described above, this embodiment allows the 
color difference information recorder 1606 to record the 
color difference information from the conversion control - 

po ler 1607 in order to enable a plurality of types of signals 
to be transmitted over the same transmission path. In 
addition, to low- efficiency-encode the transmitted sig- 
nal, this embodiment can appropriately convert the 
color difference signal based on the color difference 

25 information to avoid the unwanted degradation of the 
color difference signal. 

The position at which the color difference informa- 
tion is to be recorded is. arbitrary, this embodiment is 
also applicable to signals conforming to standards drf- 

30 ferent from those descried above, and the number of 
standards dealt with is arbitrary. If there is a 420p signal 
conforming to a different standard, a converter compat- 
ible with this signal is required so the number of convert- 
ers or the converters themselves must be changed. 

35 In addition, the converter A1603 converts an input 
844 signal into an SM PTE 294 M -standard-conforming 
420p signal and in this case, must convert only the 
number of samples, while the converter B1604 converts 
an input 844 signal into an MPEG-standard-conforming 

40 420p Signal and in this case, must convert both the 
number of samples and the phase. This also applies to 
the converters A and B in the tollovwng embodiments. 

(Embodiment 16) 

45 

Figure 17 is a block diagram of an image signal 
transmission apparatus according to an eighteenth 
embodiment of this invention. Reference numeral 1701 
designates an input terminal that inputs a 420p signal; 

50 1 702 is a color difference information reader (a color dif- 
ference information reading means) that reads from the 
input signal, color difference information indicating the 
sample position of a color difference signal; 1703 and 
1 706 are switches that are switched depending on a 

55 control signal; 1704 is a converter A that applies up- 
conversion for the characteristics of SMPTE294M to the 
color difference signal in the input signal; 1705 is a con- 
verter B that applies up-conversion for the characteris- 
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tics o1 MPEG to a color difference signal in the input 
signal; and 1707 is a conversion controller thai outputs 
a control signal tor switchir^g betvv'een the switches 1703 
and 1705 to select the converter A1704 or Bl 705 based 
on the color difference information input from the color 
difference information reader 1702. The converters 
A1704 and B1705. the switches 1703 and 1706. and the 
conversion controller 1707 constitute a conversion 
means. 

An operation of an image signal transmission appa- 
ratus of this configuration is described. 

A 420p signal that is a progressive scanning signal 
is input through the input terminal 1701. The 420p sig- 
nal includes multiplexed color difference information on 
the sample position of a color difference signal. The 
color difference information reader 1702 leads the color 
difference information and outputs it to the conversion 
controller 1707. Based on the color difference informa- 
tion from the color difference information reader 1702. 
the conversion controller 1707 outputs a control signal 
to the switches 1703 and 1706 to switch between the 
converters A1704 arKlSl 705 to up-convert the color dif- 
ference signal in such a way as to convert the 420p sig- 
nal into an 844 signal. That is. the conversion controller 
1707 uses the control signal to switch between the 
switches 1703 and 1706 in order to select the converter 
A1704 if the 420p signal input to the input terminal 1701 
conforms to the SMPT€2S4M standard whWe selecting 
the converter B1705 if the 420p signal conforms to the 
MPEG standard- 

As described above, this embodiment allows the 
conversion controller 1707 and the switches 1703 and 
1706 to select between the converters A1704 and 
B1705 based on the color difference information read 
from the color difference information reader 1702. Thus, 
the appropriate converter can be used to convert the 
color difference signal in order to avoid the unwanted 
degradation of the color difference signal. 

The position at which the color difference irtforma- 
tion is to be recorded is arbitrary, this embodiment is 
also applicable to signals conforming to standards dif- 
ferent from those descried above, and the number of 
standards dealt with is arbitrary. 

^Embodiment 19) 

A nineteenth embodiment of this invention is 
described below. 

An image signal encoding method according to the 
nineteenth embodiment records on a compressed 
stream including low-efficiency- encoded data, color dif- 
ference information determining the sample position of 
a color difference signal relative to a luminance signal. 
In decoding low- efficiency-encoded data, this embodi- 
ment can avoid the unwanted degradation of the color 
difference signal caused by an error in conversion and 
encode a plurality of types of signals using the same 
encoder. 



The position at which the color difference informa- 
tion for determining the sample position of the cobr dif- 
ference signal is to be recorded is arbitrary, this 
embodiment is also applicable to signals conforming to 
f ^andards different from the Sf\/IPT€294M and MPEG 
standards, ar^ the number of star>dards dealt with is 
arbitrary 

{Embodiment 20) 

Figure 18 is a block diagram o1 an image signal 
encoding apparatus according to a tvt'entieth embodi- 
ment of this invention. Fleterence numeral 1801 desig- 
nates an input terminal that inputs an 844 signal that is 

7£ a progressive scanning signal. 1803 is a converter A 
that applies down-conversion for the characteristics of 
SMPTE294M to a color difference signal in the input 
signal; 1804 is a converter B that applies down-conver- 
sion for the characteristics of MP£G to the color differ- 

po ence signal in the input signal; 1802 is a switch 
converter (a conversion means) that switches between 
the conveilers A1803 and Sie04 to <:onvert -the input 
signal; 1805 is an erKoding section ^an encoding 
means) for low-efficiency-encoding the input signal; 
1806 is a stream generatirvg section (a multiplexing 
means) for generating a compressed stream using the 
low-efficiency-encoded data and additional information 
{color difference information and information on low-effi- 
ciency encoding); 1807 is a low-efficiency encoder con- 
so sisting of the encoding section 1805 and the stream 
generatir>Q section 1806; arrd 1808 is a conversion con- 
troller that outputs a switch control signal to the switch 
converter 1802 and that outputs to the stream generat- 
ing section 1 806 oolor difference information indicating 

35 the sample position of the oolor difference signal. 

An operation of an image signal encoding appara- 
tus of this configuration is described. 

An 844 signal that is a progressive scannirig signal 
is input through the input terminal 1801. In order to 

40 Obtain a 420p signal tor the sample position of a desired 
color difference signal, the switch converter 1802 
switches between the converters Ai603 and B1804 
•based on the control signal from the conversion control- 
ler 1808 to convert the 844 signal into a 420p signal. 

<5 The converter A1803 is selected H an SMPTE294M- 
standard-conforming signal is desired as the 420p sig- 
nal, whereas the converter -61804 is selected if an 
MPEG-starxiard-conforming signal is desired as the 
420p signal. The conversion controller 1808 outputs to 

so the low-efficiency encoder 1807 the color difference 
information obtairied from the converter A1803 or 
ei804 and indicating the sample position of the color 
difference signal. In the low-efficiericy encoder 1807. 
the encoding section 1805 low-^fficiency-enoodes the 

££ converted 420p signal output from the switch converter 
1802 and stream gene-ating section 1806 then adds to 
the low-efficiency-encoded image signal the color differ- 
ence information from the conversion controller 1808 
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and inloimation on the low-brt-rate encoding to gener- 
ate a compressed stream tor output. 

As described above, this embodiment allows the 
stream generating section 1806 to record within the 
compressed stream the color ditlerence intormation on £ 
the sample position o1 the color ditlerence signal trom 
the converter used by the switch converter 1802 to pre- 
vent the unwanted degradation of the image quality 
caused by an error in converting the color ditlerence sig- 
nal during decoding. to 

This embodiment is also applicable to signals con- 
forming to standards different from those described 
above, the number of standards dealt with is arbitrary, 
and the position at which the color difference intorma- 
tion Is to be recorded is arbitrary. ?£ 

(Embodiment 21) 

Figure 19 is a block diagram of an image signal 
decoding apparatus according to a twenty-first embodi- pd 
ment of this invention. Reference numeral 1901 desig- 
nates an input terminal that inputs a compressed 
stream of progressive scanning signals; 1909 is a 
stream reading section; 1902 is a color difference infor- 
mation reader that reads from the input compressed 2S 
stream, color difference information on the sample posi- 
tion of a color difference signal; 1903 is a decoder (a 
decoding means) that low -efficiency-decodes the com- 
pressed stream; 1905 is a converter A that applies to 
the input signal, up-conversion for the characteristics of so 
Sf^PTE294M; 1906 is a converter B that applies to the 
input signal, up-conversion for the characteristics of 
MPEG; 1904 is a switch converter (a conversion 
means) that switches between the converters A1905 
and B1906 to convert the input signal; and 1907 is a 3S 
conversion controller that outputs a switch control signal 
to the switch converter 1904 depending on the output 
from the color difference information reader 1902. In 
addition, the stream reading section 1909, the color dif- 
ference information reader 1 902, and the decoder 1 903 4c 
constitute a low-efficiency decoder 1908. 

An operation of an image signal decoding appara- 
tus of this configuration is described. 

A stream of compressed progressive scanning sig- 
nals is input to the stream reading section 1909 of the 45 
low- efficiency decoder 1908 through the input terminal 
1901. The compressed stream has color difference 
information on the sample position of a color difference 
signal added thereto, and the color difference informa- 
tion reader 1 902 reads the color difference information so 
from the compressed stream and outputs it to the con- 
version controller 1907. The decoder 1903 decodes the 
compressed stream into a 420p signal thai is an image 
signal, and outputs it to the switch converter 1904. 
Based on the color difference information input from the 55 
color difference information reader 1902, the conversion 
controller 1907 outputs a control signal to the switch 
converter 1904. This signal switches between the con- 



verters A1905 and B1906 to convert the 420p signal 
that is an image signal into an 844 signal. Based on the 
color difference information, the converter A1905 is 
selected if the 420p signal input to the switch converter 
1904 conforms to the SrwlPTE294M standard. whWe the 
converter 81906 is selected if the 420p signal input to 
the switch converter 1904 conforms to the MPEG stand- 
ard. 

As described above, this embodiment allows the 
switch converter 1904 to select an appropriate con- 
verter in order to provide appropriate conversion based 
on the color difference information read by the color dif- 
ference information reader 1902. thereby reducing the 
degradation of the image quality of the color difference 
signal. 

This embodiment is also applicable to signals con- 
forming to standards different from those described 
above, and the number of standards dealt with is arbi- 
trary. 

(Embodiment 22) 

Figure 20 is a block diagram of an image signal 
errcoding apparatus according to a twenty-second 
embodiment of this invention. Reference numeral 2001 
designates an input terminal that irputs a 420p signal; 

2002 is a color difference information reader that reads 
and outputs color difference information on the sample 
position of a color difference signal multiplexed with the 
420p signal; 2003 is an encoding section for low-effi- 
ciency-encoding the 420p signal; 2004 is a stream gen- 
erating means (a multiplexing means) for generating a 
compressed stream using the low-efficiency-encoded 
data and additional information (color difference infor- 
mation and information on low-efficiency encoding); and 
2005 is a low- efficiency encoder consisting of the 
encoding section 2003 and the stream generating sec- 
tion 2004. 

An operation of an image signal encoding appara- 
tus of this configuration is described. 

A 420p signal conforming to SMPTE294M or 
MPEG2 is input through the input terminal 2001. The 
color difference information reader 2002 determines to 
which standard the sample position of the input signal 
conforms, and outputs the result to the low-efficiency 
encoder 2005 as color difference information. The low- 
efficiency encoder 2005 uses the encoding section 

2003 to low-efficiency-encode the input signal and out- 
puts it to the stream generating section 2004. The 
stream generating section 2004 adds the color differ- 
erKe information and information on low- efficiency 
encoding to the low- efficiency -encoded input signal to 
generate a compressed stream lor output 

As described above, this embodiment allows the 
stream generating section 2004 to generate a stream 
including the color difference information obtained by 
the color difference information reader 2002. thereby, 
enabling compression without the duplicate application 
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o1 a color filler to reduce the degradation o1 the image 
quality ol the color diftererice signal. 

This ennbodiment is also applicable to signals con- 
torming to standards ditlerent from those described 
above, the number of standards dealt with is arbitrary, 
and the position at which the color difference informa- 
tion is recorded is arbitrary. 

(embodiment 23) 

Figure 21 is a block diagram of an image signal 
decoding apparatus according to a twenty-third embod- 
iment of this invention. Reference numeral 2101 desig- 
nates an input terminal that inputs a compressed 
stream of progressive scanning signals; 2102 is a coloi 
difference information reader that reads from the input 
stream, color difference information on the sample posi- 
tion of a color difference signal; 2103 is a low- efficiency 
decoder that low- efficiency-decodes the input stream; 
2104 is a color difference information recorder as a mul- 
tiplexing means for recording the color ditfererKe infor- 
mation on the^ow-efiiciency-decoded data. 

An operation of an image signal decoding appara- 
tus of this configuration is described. 

A stream of compressed progressive scanning sig- 
nals is input through the input terminal 2101. The com- 
pressed stream has color difference information on the 
sample position of a oolor difference signal multiplexed 
therewith, and the color difference information reader 
2102 reads the color difference information from the 
input stream and outputs it to the color difference infor- 
mation recorder 2104. The low-efficiency decoder 2103 
decodes the input stream into an image signal and out- 
puts it to the color difference information recorder 2104. 
The color difference information recorder 2104 multi- 
plexes the decoded image signal and the color differ- 
ence information together. 

As described above, this embodiment allows the 
color difference information reader 2102 to read the 
color difference information on the sample position of 
the color difference signal and allows the color differ- 
ence information -recorder 2104 to multiplex it on the 
output image signal together, thereby enabling the 
phase of the color difference signal in the output signal 
to be determined during decoding. Thus, for example, a 
420p signal output from the color difference information 
recorder 2104 can be converted into an 844 signal 
using an appropriate converter, thereby reducing the 
degradation of the image quality of the color difference 
signal. 

This embodiment is also applicable to signals con- 
forming to standards different from those described 
above, and the number of standards dealt with is arbi- 
trary In addition, the position at which the color differ- 
ence information is to be recorded is arbitrary. 



-(Embod indent 24) 

Figure 22 is a block diagram of an image signal 
errcoding apparatus according to a twenty-fourth 

£ embodiment of this invention. Reference numeral 2201 
designates an input terminal that irputs an 644 signal; 
2202 is an input terminal that inputs an SI^PTE294M- 
standard -conforming signal; 2203 is a converter E that 
converts the phase of a color difference signal in the 

10 input signal and the number of samples to apply to the 
color ditfer erKe signal, down-conversion tor the-charac- 
tehstics of MPEG; 2204 is a switch convener Xa conver- 
sion means) that swiKhes the input signal; 2205 is an 
encoding section for low-efficiency erxxxJethe input sig- 

7f nal; 2206 is a stream generating means (a multiplexing 
means) for generating a compressed stream using the 
low-efficiency-encoded data and additional information 
<color difference information arxi information on iow-eff i- 
ciency erKX>ding); 2207 is a low-efficiency encoder con- 

^ sistir>g of the encoding section 2205 and the stream 
generating section 2206; and 2208 is a conversion con- 
troller -that outputs a switch control signal to the switch 
converter 2203 and that outputs to the stream generat- 
ing section 2206 color difference information indicating 

25 the sample position of the color difference signal. 

An operation of an image signal erxxxjing appara- 
tus of this configuration isdescribed. 

An 644 signal that is a progressive scanning signal 
is input through the input terminal 2201, while an 

30 SMPTE294h/l-starxiard-conforming signal is input 
through the input terminal 2202. In the switch converter 
2204, .based on a control signal from the conversion 
controller 2208, the converter B2203 down-converts the 
signal from the input terminal 2201 in such a way that 

35 the color difference signal therein becomes an MPEG- 
standard-conforming 420p signal, and passes through 
the signal from the input terminal 2202 to output it to the 
encoding section 2205 of the Iow-eff iciency encoder 
2207. In addition, the conversion controller 2208 out- 

40 puts to the stream generating section 2206 of the low- 
efficiency encoder 2207. color difference information on 
the sample position of the color difference signal in the 
signal that is output to the encoding section 2205. The 
low-efficiency encoder 2207 Iow-eff iciency-enoodes the 

45 signal that is input to the encoding section 2205. and 
outputs rt to the stream generatirrg section 2206. The 
stream generating section 2206 adds to the low-effi- 
ciency-encoded image signal, the color difference infor- 
mation and information on the fow-efficierury encoding 

so to generate a compressed stream for output. 

As described above, this embodiment allows the 
stream generating section 2206 to record within the 
compressed stream the -sample posit ion of the color dif- 
ference signal in the signal that is output from thecon- 

55 version controller 2208. thereby enabling compression 
wrthout the duplicate application of a color filter to pre- 
vent the unwanted degradation of the image quality of 
the color difference signal. 
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This embodiment is also applicable to signals con- 
iorming to standards difleient Irom those described 
above, the number o1 standards dealt with is arbitrary, 
and the position at which the color difference informa- 
tion is to be recorded is arbitrary. 

(Embodiment 25) 

Figure 23 is a block diagram of an image signal 
decoding apparatus according to a twenty-fifth embodi- 
ment of this invention. Reference numeral 2301 desig- 
nates an input terminal that inputs a compressed 
stream of progressive scanning signals; 2308 is e 
stream reading section; 2302 is a color difference infor- 
mation reader that reads from the input stream, coloi 
difference information on the sample position of a color 
difference signal; 2303 is a decoder that low-efficiency- 
decodes the input stream; 2305 is a converter B that 
converts the phase of a color difference signal in the 
input signal and the number of samples to apply to the 
color difference signal, up-conversion for the character- 
istics of MPEG; 2304 is a switch converter (a conversion 
means) that uses the converter B2305 to converi the 
input signal for output or that directly outputs the input 
signal; 2306 is a conversion controller that outputs s 
switch control signal to the switch converter 2304 
depending on the output from the color difference infor- 
mation reader 2302; and 2309 and 2310 are output ter- 
minals. In addition, the stream r eading section 2308. the 
color difference information reader 2302, and the 
decoder 2303 constitute a low- efficiency decoder 2307. 
An operation of an image signal decoding apparatus of 
this configuration is described. 

A stream of compressed progressive scanning sig- 
nals is input to the stream reading section 2308 of the 
low-efficiency decoder 2307 through the input terminal 

2301 . The input stream has color difference information 
on the sample position of a color difference signal multi- 
plexed therewith, and the color difference information 
reader 2302 reads the color difference information from 
the input stream and outputs it to the conversion con- 
troller 2306. The decoder 2303 decodes the inpui 
stream into an image signal, and outputs it to the switch 
converter 2304. Based on the color difference informa- 
tion input from the color difference information reader 

2302. the conversion controller 2306 outputs a control 
signal to the switch controller 2304. In the switch con- 
verter 2304, if the sample position of the input color dif- 
ference information conforms to f^PEG. the image 
signal is up-converted by the converter B2305 and out- 
put through the output terminal 2309. and other wise the 
image signal is directly output to an SMPTE294N/S- 
standard-conforming transmission path through the out- 
put terminal 2310 without conversion. 

As described above, this embodiment allows the 
switch converter 2304 to provide appropriate or no con- 
version based on the color difference information on the 
sample position of the color difference signal obtained 



from the color difference information reader 2302. 
thereby enabling the color difference signal to be appro- 
priately processed to reduce the degradation of image 
quality. 

5 This embodiment is also applicable to signals con- 

forming to standards different from those described 
above, and the number of standards dealt with is arbi- 
trary. 

TO (Embodiment 26) 

The invention according to Embodiments 26 to 30. 
which are described below, divides for each frame, a 
progressive image signal at a frame rate N (N Is a posi- 

15 tive real number indicating the number of frames/sec.) 
into two progressive image signals at a frame rate 
smaller than N, compr essively encodes each of the two 
divided progressive signals to obtain two bit streams, 
and records these two bit streams on different recording 

po layers of an optical disc. Consequently, a compressive 
encoding means and subsequent means can handle an 
image signal haying the same rate as an interlaced 
image signal at a frame rate smaller than N. 

The invention according to Embodiments 26 to 30 

PS playbacks two bit streams from each of the different 
recording layers of the optical disc, extensionally 
decodes each of the bit streams to obtain two progres- 
sive image signal at a frame rate smaller than N (N is a 
positive real number indicating the number of 

3D frames/sec), and synthesizes the two progressive 
image signals for each frame to output a progressive 
image signal at the frame rate N. Consequently, an 
extensional decoding means can handle an image sig- 
nal having the same rate as an interlaced image signal 

35 at a frame rate smaller than N. 

The twenty-sixth embodiment of this invention is 
described below with reference to the drawings. 

Figure 24 is a block diagram showing an optical- 
disc recording method according to the twenty-sixth 

<D embodiment of this invention. In this figure. 2401 Is an 
input terminal through which a progressive image signal 
at a frame rate N (N is an integer that is 2 or more); 2402 
is a dividing means for dividing the input image signal 
into two pr ogressive image signals for each frame; 2403 

<£ and 2404 are compressive encoding means for com- 
pressively encoding the divided progressive image sig- 
nals at a frame rate N/2; and 2405 and 2406 are 
recording means for recording on an optical disc 2407 
bit streams output from the compressive encoding 

50 means 2403 and 2404. The optical disc 2407 has at 
least two recording layers and records the bit streams 
from the recording means 2^5 and 2406 on different 
recording layers. 

An operation of this embodiment Is described. 

St First, the frame rate of a progressive image signal 

from the input terminal 2401 is assumed to be 60 
frames/sec. The dividing means 2402 divides this pro- 
gressive image signal into two progressive image sig- 
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nals at a Irame rate o1 30 Irames/sec. When the signal 
i£ divided into two. it is desirably divided on a trame 
alternating basis. The divided progressive image sig- 
nals at 30 Irames/sec. are input to the compressive 
encoding means 2403 and 2404. respectively, in which 
the signals are compressively encoded using MPEG. H 
the progressive image signal trom the input terminal 
2401 is a 525p signal, compressive encoding means lor 
NTSC image signals may be used as the compressive 
encoding means 2403 and 2404. This is because intei- 
laced image signals are compressed in such a way that 
two fields become one Irame. 

In addition, the progressive image signal can be 
compressed without a problem because progressive 
image signals can be compressed at a higher compres- 
sion rate than interlaced image signals. MPEG com- 
pression involving motion compensation can be 
executed accurately because it does not initially require 
the iraming o1 two fields having different time axes as in 
interlaced Image signals. 

The method for dividing the progressive image sig- 
nal into two may -comprise dividing it for each line to 
obtain two interlaced image signals, but it is desirably 
divided into two progressive image' signals in terms of 
compression efficiency. 

The signals compressively encoded by the com- 
pressive encoding means 2403 and 2404 are input to 
the recording means 2405 and 2406. respectively, as bit 
streams. The recording means 2405 and 2406 record 
signals on the optical disc 2407 and consist of optical 
components such as semicor^ductor lasers or lenses. 
Such means, however, are well known and their detailed 
description is thus omitted. The recording means 2405 
and 2406 record bit streams on recording layers of the 
optical disc 2407. and the two bit streams are recorded 
on different recording layers. 

As described above, this embodiment allows con- 
ventional compressive encoding means for interlaced 
image signals to be directly used and also allows pro- 
gressive image signals to be directly compressed, 
thereby avoiding a decrease in encoding efficiency 
caused by division. 

Although this embodiment uses a frame rate of 60 
frames/sec, a different frame rate such as 59.94 
frames/sec. or 50 frames/sec. (625p) may be used. Of 
course, if a progressive image signal at 60 frames/sec. 
has been divided into two, a compressive encoding 
means for PAL image signals may be used. That is. no 
problem will occur if an encoder conforming to the 
MPEG standard is assumed. 

In addition, the optica! disc 2407 according to this 
embodiment must only record two signals on two differ- 
ent recording layers and may record the signals on two 
layers from only one side or the respective sides from 
both sides. The time required by the optical disc for 
recording is that same as the time required to record an 
NTSC image signal on one layer. 

In addition, although this embodiment uses the two 



recording means 2405 and 2406 to record on the two 
layers of the optical disc, one recording means may be 
used to record on the two teyers using time-sharing con- 
trol. 

r 

{Embodinr>ent 27) 

Figure 25 is a block diagram showing an optical- 
disc reproduction method according to a twenty-seventh 

TO embodiment of this invention. In this figure. 2501 is an 
optical disc, on which signals have been recorded using 
the method accordir>Q to Embodiment 26. RetererKe 
numerals 2502 and 2503 denote reproduction means 
tor reproducing bit streams trom different recording lay- 

7£ ers of the optical disc 2501 ; 2504 and 2505 are exten- 
sional decoding means for extensionally decoding the 
^it streams from the reproduction nneans 2502 and 
2503; 2506 is a synthesizing means for synthesizing 
progressive image signals at a frame rate N/2 trom the 

po extensional decoding means 2504 and 2505 into a pro- 
gressive image signal at a frame rate N; and 2507 is an 
output terminal -that-outputs a progressive image signal 
from the synthesizing means 2506. 

This embodiment provides processing reverse to 

25 that in Embodiment 26. so it does not particularly 
require description but only points are simply men- 
tioned. 

The extensional decoding means 2504 and 2505 
according to this embodinrxent outputs progressive 

30 image signals at a frame rate N/2. Thus, like the com- 
pressive encoding means 2403 and 2404 shown in Fig- 
ure 24. the extensional decoding means 250^nd 2505 
achieve the frame rate Ny2 as in extensional decoding 
means for interlaced Image signals. The synthesizing 

5£ means 2506, whK;h operates in the order reverse to that 
during recording, provides a progressive image signal 
at the frame rate N. Of course, at this point, a certain 
method is executed, for example, certain synchronizing 
information Is inserted into the bit streams to achieve 

40 the same synthesizing order as duririg division. 

As described above, this embodiment allows con- 
ventional extensional decoding means lor interlaced 
image signals to be directly used to provide an appara- 
tus for progressive image signats early. 

<5 In reproducir)g signals from two layers of the optical 

disc, this embodiment uses the two reproduction means 
2502 and 2503 for reproduction. One reproduction 
means, however, may be used to playback signals from 
the two layers using time-sharing ^control, 

so 

(Embodiment 28) 

Figure 26 is a block diagram showing a configura- 
tion of an optical-disc reproduction method according to 
et a twenty-eighth embodiment of this invention. Com- 
pared to Figure 25 for Embodiment 27, the embodiment 
shown in Figure 26 playbacks only one brt stream and 
omits the synthesizing means 2506. As a result, theoul- 
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put iiom the output terminal 2604 is a progressive 
image signal at the trame rate N/2 (for example. 30 
trame/sec.)- 

This embodiment corresponds to a commercially 
available apparatus. Thus, it can simply playback the 5 
optical disc 2601 created using the recording method 
according to Embodiment 26. 

(Embodiment 29) 

w 

Figure 27 is a block diagram showing a configura- 
tion ot an opticaKlisc reproduction method according to 
a twenty-ninth embodiment of this invention. Compared 
to Figure 263 for Embodiment 28. the embodiment 
shown in Figure 27 provides a field dividing means 270< is 
subsequent to the extensional decoding means 2703. 

The field dividing means 2704 converts a progres- 
sive image signal at a frame rate N/2 output from the 
extensional decoding means 2703. into an interlaced 
image signal, and then outputs it through the output ter- po 
minal 2705. Consequently, the output from the field 
dividing means 2704 is an interlaced image signal at the 
frame rate N/2 (an NTSC image signal is used if N ^ 60). 
Thus, a normal monitor TV connected to the output ter- 
minal 2705 can be used to view the image. P5 

As described above, this embodiment playbacks 
only one of two progressive image signals that have 
been divided to have a half rate and recorded on differ- 
ent layers, extensionally decodes it into an interlaced 
image signal, and then converts it into an interlaced so 
image signal lor output, thereby enabling the simple 
reproduction of the optical disc 2701 created using the 
recording method according to Embodiment 26. 

The field may be divided by delaying every other 
horizontal line by 0 or 1/N second or providing spatial or 35 
temporal filtering before output. 

(Embodiment 30) 

Figure 28 is a block diagram showing a configure- 
tion of an optical disc reproduaion method according io 
a thirtieth embodiment of this invention. Compared to 
Figure 26 for Embodiment 28. the embodiment shown 
in Figure 28 provides a frame interpolating means 2804 
subsequent to the extensional decoding means 2803. <5 

The treme interpolating means 2804 converts e 
progressive image signal at a frame rate N/2 output 
from the extensional decoding means 2803. into a pro- 
gressive image signal at a frame rale N. and then out- 
puts it through the output terminal 2805. The frame so 
interpolation can be executed by. for example, output- 
ting one frame twice. This is shown in Figure 29. 

In Figure 29. since the output from the extensional 
decoding means 2803 is at the frame rate N/2 as shown 
in Figure 29(a). it will be as shown in Figure 29(b) if one £5 
frame is output twice at the frame rale N. 

In addition, to obtain a progressive image signal at 
the frame rate N as shown in Figure 29(b). a frame for 



interpolation can be filtered using a frame preceding or 
following the first frame. In this case, the pixels at the 
same position of a first frame and its preceding or lot- 
lowing frame may be simply added together ar»d the 
result may be divided by two. or the correlationship (or 
motions) between a first frame and its preceding or fol- 
lowing frame may be detected to adaptively change fil- 
tering. 

Alternatively, a progressive image signal at the 
frame rate N/2 may be converted into one at a frame 
rate other than N tor output. For example. Figure 29(c) 
shows an interpolation (pull down) method used to con- 
vert into a frame rate 1 .2 x N. In Figure 29(c), the frames 
o1 an image signal at the frame rate N/2 as shown in 
Figure 29(a) is repeatedly output three times, twice. 

three times, twice, twice to obtain a frame rate 2.4 

times as large as the original one. That is. the frame rate 
N/2 is converted into the frame rate l .2 x N. Thus, if the 
frame rate N is. for example. 60 frames/sec., the output 
will have a frame rate of 72 frames/sec. which can be 
output to a display of a personal computer which is com- 
patible with a high frame rate. In addition, if the frame 
rate N is 50 frames/sec. the output will have a frame 
rate of 60 frames/sec. and the frame rate can be con- 
verted. 

As described above, this embodiment playbacks 
only one of two progressive image signals that have 
been divided to have a half rate and recorded on differ- 
ent layers, extensionally decodes it. and then converts it 
into a progressive image signal at a frame rate twice or 
2.4 times as large as that of the original signal for out- 
put. Thus, the optical disc 2801 created using the 
recording method according to Embodiment 26 can be 
simply playbackd as a progressive image signal. 

Although Embodiments 26 to 30 divides a progres- 
sive image signal at the frame rate N into-two on a 
frame alternating basis to obtain a progressive image 
signal at the frame rate N/2, the signal need not be 
divided into equal frames as long as the resultant frame 
rate will be smaller than N. For example, a progressive 
image signal at a frame rate of 50 frames/sec. may be 
divided into two at frame ates of 30 and 20 frames/sec., 
respectively, or frames belonging to both systems are 
periodically provided <for example, once every five 
frames) to divide a progressive image signal at a frame 
rate of 50 frames/sec. into two at a frame rate of 30 
frames/sec. In summary, only a frame rate smaller than 
the original one must be provided. 

In addition, although in Embodiments 26 to 30, two 
bit streams obtained by compressively encoding divided 
progressive image signals desirably have the same bit 
rate taking the recording time into account, this applies 
to signals including information other than image sig- 
nals. If two divided progressive image signals have dif- 
ferent frame rates (or compressively encoded bit rates), 
additional information such as a header or audio infor- 
mation may be appended to only one of the two bit 
streams to effectively use two recording layers. 
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In addftion. although Embodiments 26 to 30 use the 
optical disc, this invention is not limited to this aspect but 
other optical recording media, tor exanrple, optical mag- 
netic discs may be used. 

Industrial Applicability 

This invention provides an encoding apparatus for 
accurately determining motion veaors to encode two 
types o1 image signals ot ditlerent resolutions and a to 
decoding apparatus tor decoding signals encoded by 
the encoding apparatus- 
Claims 

1 . An image signal encoding apparatus comprising: 

a motion vector delecting means for delecting 
motion vectors using a first image signal o1 a 
high resolution; 

a resolution reducing means for creating a sec- 
ond innage signal of a low resolution from said 
first image signal;, 

an image signal interpolating means for inter- 
polating said second image signal in such a 2S 
way as to have the same number of pixels as 
said first image signal, thereby creating an 
interpolated signal: 

a differential means for determining the differ- 
ential between said first image signal and said so 
interpolated signal to create a ditfeiential sig- 
nal; and 

an encoding means for using said motion vec- 
tors to low-efficiency-encode said differential 
signal. 55 

2. An image signal encoding apparatus comprising: 

a motion vector detecting means for detecting 
motion vectors using a first image signal of a <o 
high resolution: 

a resolution reducing -means for creating a sec- 
ond image signal of a low resolution from said 
first image signal; 

a second encoding means for encoding said <£ 
second image signal to create a second 
encoded signal; 

a second decoding means for decoding said 
second encoded signal to create a second 
decoded signal; sc. 
an image signal interpolating means for inter- 
polating said second decoded signal in such a 
way as to have the same number of pixels as 
said first image signal, thereby creating an 
interpolated signal; ss 
a differential means for determining the differ- 
ential between said first image signal and said 
interpolated signal to create a differential sig- 



nal: and 

a first er»coding nrieans lor using said motion 
vectors to low-efficiency -encode said differen- 
tial signal 

3. An image signal decoding apparatus corrprising: 

a first decodirtg means for decoding a first 
stream obtained by encodir^ a high -resolution 
signal to obtain a first image signal; 
a second decoding means for decoding a sec- 
ond stream obtained by encoding a low-resolu- 
tion signal to obtain a second image signal; 
an image signal interpolating means for inter- 
polating said second image signal in such a 
way as to have the same number of pixels as 
said first image signal, thereby creating an 
interpolated signal; and 

an adding means for adding said first image 
signal and said interpolated signal to create a 
decoded signal for said high- resolution signal. 

4. An image signal transmission apparatus compris- 
ing: 

a dividing means for dividing an input image 
signal into a first image signal of a low resolu- 
tion and a second image signal that can obtain 
the same resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low-efficiency- 
encoding said first image signal to obtain a first 
encoded signal; 

a second encoding means for tow-efficiency- 
encoding said second image signal to obtain a 
second encoded signal: and 
a transmission means for transmitting said first 
and secorKi encoded signals through a first and 
a second channels respectively that are differ- 
ent from each other 

5. An image signal transmission apparatus compris- 
ing: 

a dividing means for dividing an input image 
signal into a first image signal of a low resolu- 
tion and a second image signal that-can obtain 
the same resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low-efficier^y- 
encoding said first image sigr«l to obtain a first 
encoded signal; 

a second er>coding means for tow-efficiency- 
encoding said second image signal to obtain a 
secoT^ erxxxJed signal: 
a synchronizing-stgnal adding nneans for add- 
ing to said first and second encoded stgrtals. a 
synchronizing signal that frame-syrKhronizes 
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said first encoded signal with said second 
encoded signal in order to obtain a first and a 
second synchronized signals; and 
a transmission means for transmitting said first 
and second synchronized signals through a £ 
first and a second channels respectively that 
are different from each other. 

6. An image signal transmission apparatus compris- 
ing: 

a dividing means for dividing an input image 
signal into a first Image signal of a low resolu- 
tion and a second image signal that can obtain 
the same resolution as said input image signal i5 
when combined with said first image signal; 
a first encoding means for low-efficiency- 
encoding said first image signal to obtain a first 
encoded signal; 

a second encoding means for low- efficiency- pc 
encoding said second image signal to obtain a 
second encoded signal; 

a billing information adding means for adding 
billing information to said second encoded sig- 
nal to obtain a billed signal; and 2S 
a transmission means for transmitting said first 
encoded signal and said billed signal through a 
first and a second channels respectively that 
are different from each other. 

30 

7. An image signal transmission apparatus compris- 
ing: 

a dividing means for dividing an input image 
signal into a first image signal of a low resolu- 35 
tion and a second image signal that can obtain 
the same resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low- efficiency- 
encoding said first image signal to obtain a first 4d 
encoded signal; 

a second encoding means for low-efficiency- 
encoding said second Image signal to obtain a 
second encoded signal; 

an encryption means for encrypting said sec- <£ 
ond encoded signal to create an encrypted sig- 
nal; and 

a transmission means for transmitting said first 
encoded signal and said encrypted signal 
through a first and a second channels respec- so 
tively that are different from each other. 

8. An image signal transmission apparatus compris- 
ing: 

££ 

a dividing means for dividing an input image 
signal into a first image signal of a low resolu- 
tion and a second image signal that can obtain 



the same resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low-efficiency- 
encoding said first image signal to obtain a first 
encoded signal; 

a second encoding means for low-efficiency- 
encoding said second image signal to obtain a 
second encoded signal; and 
a transmission means operative when transmit- 
ting said first and second encoded signals 
using a first and a second channels respec- 
tively that are different from each other, tor 
transmitting said second encoded signal prior 
to said first encoded signal, said first and sec- 
ond encoded signals corresponding to the 
same frame of said input image signal. 

9. An image signal transmission apparatus according 
to any one of claims 4 to 8 wherein said first chan- 
nel of said transmission means is an image trans- 
mitting channel and wherein said second channel Is 
a data transmitting channel. 

10. An image signal transmission apparatus compris- 
ing: 

a dividing means for dividing an input image 
signal into a first image signal of a low resolu- 
tion and a second Image signal that can obtain 
the same resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low-efficiency- 
encoding said first Image signal to obtain a first 
encoded signal; 

a second encoding means for low-efficiency- 
encoding said second Image signal to obtain a 
second encoded signal; 

a first error correction information adding 
means for adding error correction information 
to said first encoded signal; 
a second error correction information adding 
means for adding error correction Information 
to said secorxJ encoded signal; and 
a transmission means for transmitting through 
a first channel the first encoded signal with said 
error correction information added thereto 
while transmitting through a data transmitting 
channel the second encoded signal with said 
error correction information added thereto, 
wherein: 

less error correction information is added to 
said second encoded signal than the other data 
transmitted through said data transmitting 
channel. 

11. An image signal transmrssion apparatus compris- 
ing: 
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a dividing means for dividing an input image- 
signal into £ first image signal o1 a low resolu- 
tion and a second image signal that can obtain 
the same resolution as said input image signal 
when combined with said first image signal: 
a first encoding means for low-efficiency- 
encodinc said first Image signal to obtain a first 
encoded signal; 

a second encoding means for low- efficiency- 
encoding said second image signal to obtain a 
second encoded signal: and 
a transmission means for transmitting said first 
and second encoded signals through a first and 
a second channels, respectively, and transmit- 
ting through said first and second channels an 
audio signal synchronizing with said input 
image signal. 

12. An image signal transmission apparatus compris- 
ing: 

a dividing means ior dividing an input image 
signal into a first image signal of a low resolu- 
tion and a second inr\age signal that can obtain 
the same resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low-efficiency- 
encoding said first image signal to obtain a first 
encoded signal; 

a second encoding means for low-etfrciency- 
encoding said second image signal to obtain a 
second encoded signal; and 
a transmission means operative when transmit- 
ting said first and second encoded signals 
through a first and a second channels, respec- 
tively, for transmitting only through said first 
channel an audio signal synchronizing with 
said input image signal. 

13. An image signal transmission apparatus compris- 
ing: 

a dividing means foi dividing an input image 
signal into a first image signal of a low resolu- 
tion and a second image signal that can obtain 
the seme resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low-efficiency- 
encoding said first image signal to obtain a first 
encoded signal; 

a second encoding means for low-efficiency- 
encoding said second image signal to obtain a 
second encoded signal; and 
a transmission means operative when transmit- 
ting said first arri second encoded signals 
through a first and a second channels, respec- 
tively, for transmitting through said first channel 
an audio signal synchronizing with said input 



irr>age signal while transmitting through the 
second channel a signal related to said audio 
signal- 

5 14. An image signal transmission apparatus according 
to any one of claims T l to 1 3 wherein said transmis- 
sion means transmits said first encoded signal 
though an image and sound transmitting channel 
and transmits said second encoded signal through 

iCf a data transmitting channel. 

15. An image signal transmission apparatus compris- 
ing: 

If a determining means for receiving an input 

image signal and determining whether the 
input image signal has a high or low resolution; 
a first dividing rrkeans operative when the result 
o1 the determination by the determining means 

20 is for a high resolution, for dividir>g said input 

image signal into a first image signal of a low 
resoiution and a second image signal that -can 
obtain the same resolution as said input image 
signal when, combined with said first image 

25 signal; 

a first encoding means for low-efficiency- 
encoding said first image signal and the third 
image signal described below to obtain a first 
encoded signal; 

30 a secorkd encoding means for low-efticiency- 

encoding said secorxJ image signal to obtain a 
second encoded signal; 
a second dividing means operative when the 
result of the determination by the determining 

55 means is for a low resolution, for dividing said 

input image signal into a third image signal and 
a fourth image signal that is the <lrfferential 
between said input image signal and said third 
image signal or between said input image sig- 

40 nal and an ericoded/decoded signal of said 

third image signal; 

a third encoding means for low-etficiency- 
encoding said fourth image signal to obtain a 
third encoded signal; and 
45 a transmission means for transmitting said first 

encoded signal through a first chanr^l while 
transmitting said second and third encoded sig- 
nals through a second channel- 
so 16. An image signal transmission apparatus compris- 
ing: 

a conversion encoding means for converting an 
input image signal into a first image signal of a 
5£ low resolution and tow-etf iciency-encoding it to 

obtain a first encoded signal; 
a reverse-conversion decoding means for 
decoding and reversely converting said first 
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encoded signal to obtain a decoded signal hav- 
ing the same resolution as said input image 
signal: 

a difleiential-image creating means for deter- 
mining the differential between said decoded 
signal and said input image signal to create s 
second image signal; 

a second encoding means for low-efficiency- 
encoding said second image signal to obtain a 
second encoded signal; and 
a transmission means for transmitting said first 
encoded signal through a first channel while 
transmitting the second encoded signal 
through a second channel. 

17. An image signal transmission apparatus compris- 
ing: 

a dividing means for dividing an input image 
signal into a first image signal of a low resolu- 
tion and a second image signal that can obtain 
the same resolution as said input image signal 
when combined with said first image signal; 
a first encoding means for low-efficiency- 
encoding said first image signal to obtain a first 
encoded signal; 

a differential creating means for decoding said 
first encoded signal and determining the differ- 
ential between this signal and said first image 
signal to determine a differential image signal; 
a second encoding means for low-efficiency- 
encoding said differential image signal to 
obtain a second er>coded signal; 
a third encoding means for low- efficiency- 
encoding said second image signal to obtain a 
third encoded signal; and 
a transmission means for transmitting said first 
encoded signal through a first channel while 
transmitting said second and third encoded sig- 
nals through a second channel. 

18. An image signal transmission apparatus according 
to claims 15 to 17 wherein said first channel of said 
transmission means is an image transmitting chan- 
nel and wherein said second channel is a date 
transmitting channel. 

19. An image signal transmission method wherein pro- 
gressive scanning signals are transmitted which 
Include information indicating the sample position 
of a color difference signal relative to a luminance 
signal. 

20. An image signal transmission apparatus including e 
conversion means for using digrtalized progressive 
scanning signals as an input signal to convert both 
the phase of a cotor difference signal in said input 
signal and the number of samples or only the 



number of samples; and a multiplexing means tor 
multiplexing together an output signal from said 
conveiBion means and information indicating the 
sample position of the color difference signal after 
5 conver*sion by said conversion means. 

21. An image signal transmission apparatus compris- 
ing a color difference information reading means for 
using as an input signal, digitalized progressive 

7C scanning signals that are multiplexed with informa- 
tion indicating the sample position of a color differ- 
ence signal in order to read the information 
indicating the sample position of said oolor differ- 
ence signal which is multiplexed in said input signal; 

75 and a conversion means for converting both the 

phase of the color difference signal in said input sig- 
nal and the number of samples or only the number 
of samples depending on said information read by 
said color difference information reading means. 

PC 

22. An image signal encoding method wherein a low- 
efficiency-encoded image signal is multiplexed with 
information indicating the sample position of a color 
difference signal relative to a luminance signal. 

PS 

23. An image signal encoding apparatus comprising a 
conversion means for using digrtafized progressive 
scanning signals as an input signal to convert both 
the phase of a color difference signal in said input 

30 signal and the number of samples or only the 
number of samples; an encoding means for low- 
efficiency-encoding an output signal from said con- 
version means; and a multiplexing means for multi- 
plexing together the output from said encoding 

5£ means and information indicating the sample posi- 
tion of the color difference signal after conversion 
by said conversion means. 

24. An image signal decoding apparatus comprising a 
40 decoding means for using as an input signal, low- 
efficiency-encoded progressive scanning signals 
that are multiplexed with information indicating the 
sample position of a color difference signal in order 
to low-efficiency -decode said input signal; a color 

45 difference information reading means for reading 

the information indicating the sample position of 
said color difference signal which is multiplexed in 
said input signal; and a conversion means for con- 
verting both the phase of the color difference signal 

50 in an output signal of said decoding means and the 

number of samples or only the number of sarrples 
depending on said information read by said color 
difference information reading means. 

SB 25. An image signal erx;oding apparatus comprising an 
encoding means for using as an input signal, digi- 
talized progressive scanning signals that are multi- 
plexed with information indicating the sample 
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positron of a color difierence signal in order to low- 
efficiency-encode said inpul signal; a color differ- 
ence information reading means for reading the 
information indicating the sannple position of said 
color difference signal which is multiplexed in said 
input signal: and a multiplexing means lor multiplex- 
ing together the output from said encoding means 
and the information read by said color difference 
information reading means. 

26. An image signal decoding apparalus comprising a 
decoding means for using as an input signal, low- 
efficiency-encoded progressive scanning signals 
that are multiplexed with information indicating the 
sample position of a color difference signal in order 
to low-efficiency-decode said inpul signal; a color 
difference information reading means for reading 
the information indicating the sample position of 
said color difference signal which is multiplexed in 
said input signal; and a multiplexing means for mul- 
tiplexing together the output from said decoding 

~ means and the information read by said color differ- 
ence.information reading means. 

27. An image signal encoding apparatus comprising a 
conversion means for using digitalized progressive 
scanning signals as an inpul signal to convert both 
the phase of a color difference signal in said inpul 
signal and the number of samples or not to convert 
them depending on said input signal; an encoding 
means for low-efficiency-encoding an output signal 
from said conversion means; and a multiplexing 
means for multiplexing together the output from 
said encoding means and information indicating the 
sample position of the color difference signal in the 
output signal from said conversion means. 

28. An image signal decoding apparatus comprising a 
decoding means for using as an input signal, low- 
efficiency-encoded progressive scanning signals 
that are multiplexed with information indicating the 
sample position of a color difference signal in order 
to low-efficiency-decode said input signal; a color 
difference information reading means for reading 
the information indicating the sample position of 
said color difference signal which is multiplexed in 
said input signal; and a conversion means for con- 
verting both the phase of the color difference signal 
in respect to said output signal of said decoding 
means and the number of samples or not to convert 
them depending on said information read by said 
color difference information reading means. 

29. An optical-disc recording method comprising divid- 
ing for each frame a progressive image signal at a 
frame rate N (N is a positive real number irdiceling 
the number of frames per second) into two progres- 
sive image signals at a frame rate smaller than N, 



compressively er>coding each of the two divided 
progressive signals to obtain two bit streams; and 
recording said tvi<o bit streams on different record- 
ing layers of an optical disc. 

£ 

30. An optical-disc recording method according to 
claim 29 wherein a progressive image signal at said 
frame rate N is divided into two progressive image 
signals at a frame rate N>2 on a frarr^e alternating 

7C- basis. 

31. An optical-disc recording method according to 
claim 29 or 30 wherein said two bit streams are 
recorded on the different recording layers from the 

75 different surfaces of said optical disc. 

32. An oplical-disc recording method according to 
-claim 29 or 30 wherein said two bit streams are 
recorded on the different layers from the same sur- 

Do face of said optical disc. 

33. An optical-disc recording method according to any 
of claims 29 to 32 wherein said frame rate N is 60!' 
59.94, or 50 frames/sec. 

34. An optical-disc recording metlxxJ according to any 
of claims 30 to 33 wherein said two bit streams are 
the same bit rate. 

50 35. An optical disc reproduction method comprising 
reproducing two bit streams from each of different 
recording fayers of the optical disc on which two 
progressive image signals at a frame rate smaller 
than N obtained by dividing a progressive image 

55 signal at a frame rate N (N is a^xjsitive real number 
indicating the number of frames per second) are 
each recorded as the oompressively encoded bit 
stream; extensionally decoding the bit streams to 
obtain two progressive image signals at said frame 

AO rate snrialler than N; synthesizing the two progres- 
sive image signals for each frame; and outputting a 
progressive image signal at said frame rate N. 

36. An optical disc reproduction method for reproduc- 
es ing an optical disc on which two progressive image 

signals at a frame rate smaller than N obtained by 
dividing a progressive image signal at a frame rate 
N (N is a positive real number indicating the number 
of frames per second) are each recorded a com- 
50 pressively encoded brt stream, wherein the method 
comprises reproducing only one recording layer to 
obtain a bit stream; extensionally decoding the^it 
stream; and outputting it as a progressive image 
signal at said frame rate smaller than N. 

37. An optical disc reproduction method accordirra to 
claim 36 wherein the progressive image signal at 
said frame rate smaller then N is field-divided and 
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wherein the divided signals are output as an inter- 
laced image signal at said frame rate smaller then 

N. 

38. An optical disc reproduction method according to 
claim 36 wherein the progressive image signal a1 
said frame rate smaller then N is frame-interpolated 
and wherein the frame-interpolated signal is output 
as a progressive image signal at said frame rate N. 

39. An optical disc reproduction method according to 
claim 36 wherein the progressive image signal at 
said frame rate smaller then N is pulled down and 
wherein the pulled-down signal is output as a pro- 
gressive image signal at a frame rate 1 .2 x N. 

40. An optical-disc reproduction method according to 
any of claims 35 to 39 wherein said frame rate N is 
60, 59.94, or 50 frames/sec. 

41. An optical disc reproduction method according to 
any of claims 35 to 40 wherein the progressive 
image signal at said frame rate smaller then N is p. 
progressive image signal at a trame rate N/2. 



10 



20 



25 



3D 



4C 



BD 



55 



26 



EP 0 684 904 A1 




27 



EP 0 884 904 A1 








in 




c 


o 


O 


o 

Um 


CNJ 






> 




rH O 






o a 












0) o 












t 






tuO 
ti-. 



28 



EP 0 884 904 A1 



A 




29 



EP 0 884 904 A1 



O 

c 

o 



ID 

o 





30 



EP 0 664 904 A1 



in 



H 

c 
c 

(0 
(A 



o 
c 
c 

(0 

x: 
o 

c 
o 

o 



O 
If) 



LD 





31 



EP 0 884 904 Al 



ID 
CD 



o 
c 
a 

(0 

+-» 

CO 

U 



O 
CD 



CD 



0) 

c 
c 
(d 

c 

o 
o 





C 




o 








4-> 


O) 




c 




H 


O 0) 






•H 




CQ -H (0 



no 
O 
LD 



a> 
•o 
o 
u 
c 

Q) 
CO 



I 



O 



u 

<D 
TJ 
O 
O 

c 
o 

C 

o 
o 

<D 
CO 



CO 




32 



EP 0 864 904 A1 





33 



EP 0 884 904 A1 



C 
C 
ID 




CD 

■C 

c 

(0 




o 
o 



A 




u 
o 
•o 
o 
u 
c 

0) 

•o 
c 

o 
u 
o 

U3 



00 



m 
O 
00 



Q) 

O 
O 

c 

CO 




SDOCID *EP 088<fO-:A- I > 



34 



EP 0 884 904 A1 



c 



cn 



« 
c 

(0 

u 

0) 

0) c 
(0 (C 
M O 







c 








4-* 








•H 




-6 




CO 




c 




(0 


00 


c 


o 


(0 c 
















1 





o, 

C7> 



u 




o c 


O 


M O -H 


1-1 -H 




<0 


O 




CO U 


o <o 




•H O 


c -a 


O -H to 








o 




M C 










to 


'O O \ 


-a fl) ' 




o u 


O <D 


O U ( 




0) O -C 'O 


C/3 O -H (0 





3S 



EPO 884 904 A1 




EP 0 684 904 A1 




37 



EP 0 BM 904 A1 




38 



EP 0 684 904 A1 



00 
O 

rn 



Q) 

c 
c 

(0 

o 

CO 

u 



o, 
m 



0) 

c 
c 

(0 

^: 
o 

' c 

o 
o 

0) 
CO 




39 



EP 0 884 904 A1 



fcuO 




VD 
O 



40 



EP 0 684 904 A1 




41 



EP 0 884 904 A1 



o 



m 
o 
to 



OsJ 

o 



ID 
O 
CD 





c 






o 




o 


-H 




c 




u 


0) 


ea 


0) 


M 






(-1 o 






O 


o 


o 






u 


O -H 






U ^ 






k: 




'< 




CQ 


u 




U 


o 




O 






4-> 








0) 




0) 


> 




> 


c 






o 




o 






u 



to 








O 



5DOCID <EP 0Bfe*904Al I > 



42 



EP 0 884 904 A1 



ID 

O. 




uc 



O 



tliO 



< 




cc 


u 




M 


a> 




0) 


-p 






u 






Q) 






> 




> 


C 






o 




o 


a 




o 



O 





u 


o 


0) 




iH 


cn 


rH 


M 


O 




u 


> 




<: 


c 


o 


o 


-u 






I 



o 



CM 

o 





M 




Q> 






o 


to 


c 




o 


U 






0) 


a 




o 




•H 


-H 






to 


u 


6 


o 


o 


fH 




o 


-c 




-H 



O 



43 



EP 0 884 904 Al 




I 
I 
I 



o 
CO 



CP 




c 


C 




o 






O x) 


O 


u 


a 


0) 




ID 



o 

I 

o ^'-0 



oo 




44 



EP 0 884 904 A1 




u 
o 

u 

> 
a 



< 




CO 


u 




u 


o 




0) 


4^ 






M 




u 


O 




0) 


> 




> 


c 




c 


c 


J? 


o 


u 




u 



00 

o 



tsub 



o 
c 

0) 

o 

•H 
tM 

Q) 
I 

O 
•J 




uo 


Wi 
<D 


•H 


iH 


CO 






o 






> 




c 


•c 


o 


o 


o 


o 



.O 





at 


C 






o 














M 


to 


o 




0) 











<D O 

O -H 
C 

0) (0 

M ^ € 

O O 'O 

iH q-i U-i (0 

O -H C 0) 

O -H M 



o! 




45 



EP 0 884 904 A1 



I 



OJ 

o 

O" 

CNJ 





u 




0) 


0) 


13 


o 


<0 


c 


0) 


0) 


M 


u 






C 


U-l 


o 


U4 




•H 






(0 


M 


E 


O 


o 




KM 


o 


c 


u 





C 

e (0 o 

0) 0) 

M c o 



o 
o 

CM 



m 
o 
o 

(M 



c 
o 

o 

00 

c 

o 
o 
c 
» 



0) 
T3 

o 
u 
c 

(D 

>1 
o 
c 

•H 

u 

0) 
I 

o 

h3 



in 

I OJ 



o ^ 



46 



EP 0 684 904 A1 





Ur 




O 




•a 




M 


0) 


O 


o 


O 


c 


(D 




M 


u 






-C 




o 




•H 








(0 


4^ 




O 


o 


iH 




O 


c 


<J 


-H 



1-3-^ 




= DOC ID < E P Ofefr^SO^A 1. 1. 



47 



EP 0 884 904 A1 



O 












c 












4J 


c 




(0 


o 






-H 


o 




4J 


M 


c 


O 




o 


0) 


C/3 




(fl 








0) 




T3 




O 




O 




C 




0) 




>1 




o 




c 




o 




•H 




U 




•H 
«M 




U4 

0) 

J 


1 




i O 


O 




1^ 


1 c\J 



48 



EP0 884 904 A1 



o 

C\J 




c 


u 


o 


<D 


•H 




U3 




U 


o 


o 


u 


> 


4-» 




-c 


o 


o 




o 



CD 
O 











o 








c 






re 








u 








o m 


o 




rH (4-1 




(0 


O -H 




<D 


o -a 




U 



o 

ro 



49 



EP 0 884 904 A1 



O- 

CNJ 



m 
O 



If 


1 


c 




(d 




E 




O) 


c 






1 




1 




( 


c 


1 


c 


> 


0) 





tiio 




0 




CD 
O 

CNJ 




o 



CNJ 
O 

CM 

I 







c 




•H 






(0 




c 


> 


(0 






Q 


E 



50 



EP 0 B84 904 A1 



o 



CsJ 

o 
in- 

CM 



o 
in 

C\J 






09 




<: 








-a) i 


to 


£ 


c 




o 




-H 




CO 




c 




<D 


o 




o 


X 


o 











c 




•H 




N 




•H 




CO 






O 






to 




c 


C 


(d 


>t 


0) 


CO 


E 



in 
o 
in^ 





CO 




c 










(0 


E 


c 




o 


O) 


•H 


■c 


CO 




c 


•a 


0) 


o 




o 


X 






03 



O 
in- 



LTD 
tiXD 








o 












o 












o 


CO 




c 






0) 


o 


OS 


E 



51 



EP 0 884 904 A1 



(Nl 



m 
o 

ID' 



O 
CNJ 



1 






to 




c 




(Q 




0) 


(d 


E 


c 




o 


O) 


•H 






•H 


c 


'O 


o 


o 




o 


X 


0) 




•o 




\ 


c 




o 




•H 








o 




D 








o 


CO 


u 


c 








(D 




E 


y 


\ 



O 
CD 
CNJ 



52 



EP 0 884 904 A1 



o 







c 










CO 




c 


5 > 


(d 




Q) 




E 



no 
O 

CM 















•H 


0) 




B 


c 




o 


O) 


•H 


c 


(0 




c 




0) 


O 


+J 


O 


X 


O 


CO 


T3 



O 
(NJ 




S3 



EP 0 884 904 A1 



tub 




S4 

SDOCID. <EC OBeiKuti I » 



EP 0 864 904 A1 




EP 0 8S4 904 A1 



INTERNATIONAL SEARCH REPORT 


ImcmAiional spplication No. 

PCT/JP97/04426 


A. CLASSIFICATION OK SUBJECT MATTER 

mt.CJ" HO4N7/20, 7/32, 7/36, 11/04 




Acoordinp to InicTnaiional Palcni Cia&&ificaiion (IPC) or lo boih naiionai dassificaiion and IPC 


D. RELDS SEARCHED 



Minimum documental ion searched (ciassificaiion system followed by class if icai ion s>Tnbol5) 



int. CI' K04N5/92, 7/10, 7/32, 7/16, 31/04, G11B7/24 



Documentation searched oihcr than minimum documeniaiton to the extern ihai such documents arc included in the ficlUs searched 
Jitsuyo Shlnan Koho 1940-1998 
Kokai Jitsiayo Shinan Koho 1971-1998 



Electronic data base consulted durmp the international search f name of daia base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category*"* 



Citation of document, with indication, where appropriate, ol the mtevani passage5 



Relevant lo cJaim No. 



X 
A 

A 



JF, 6-153183, A (Sony Corp.)* 
May 33 , 1994 <31 . 05 . 94 ) 
i EP, 596423, A2 

jp, ';-107467, A (Sony Corp.)/ 
April 21, 1995 (23. 04. 95) 
i WO95/07005 

JP, 6-78292, A (Hitachi, Ltd.), 

March 18, 1994 (18. 05 . 94 ) (Faniily: none) 



JF, 2-62176, A (Fujitsu Ltd.), 

March 2, 1990 ( 02. 03. 90 ) (Family: none) 

JP, 5-56413, A (NEC Corp. ) » 

March 5, 1993 (05. 03. 93) (Family: none) 



1, 2 



1, 2 



1, 3-14, 
16, 18 
15, 17 

3-14, 16, 18 
15, 17 

3-18 



Yx] Further documents are listed in the continuation of Box C See patent family anncji. 



• Spcxsal csicpohei ot cited document: 

'A* doctimrni dcfixunp the gcpcrsl uatr of the an which b doi 

oonsiderco to be oi panicuiar rclevoBor 
'E" earlier documrnT bui published oc or cJlcr ihz inicmaiionai filinft dair 
*L' ctocumeni whicli may throw doubu on pnohiy da ins) or which is 

ciicd 10 csubli&ti tht publication dale of aooibcj buuon oi oibcr 

special icaiOD i as specified) 
'O' documcDi rdcrrinf to so oral disclouirc use cxhibiiioD or oihei 

'F* docurrtcni publi&faed prior to the intcmaijonal filiog dait but later than 
tht priorir> dau daitncd 



lair.r documcni published slier the inicmaitonal filtDf <lair or priority 
dau and not in oonflici with iht application bui bicd to uoderstand 
ttir phnciplc or theory undeilying the invcoiiot 
docniirteni of mrticular relrvaocc: the claimed iuveDiionoDtwi bt 
considered povc) oi cannot be oonsidcred to involve ao invcnirvc eicp 
when the ducumcni i% tattco alone 

docrumeoi of particular relrvaocx: ibc claimed tDvention caoDOt be 
cnn&idercd lo invohre as iovcaiive sicp when the documcot is 
combined with one or tnorr oihct such documcou, sueti oombimlioo 
bctnf obvious to a penoo skilled in the an 
docuDicpT member ol ibr same psic^ii family 



Date of the sctuat oompieiion of the inicmalional search 
April 9, 1998 (09 . 04. 98) 


Date of mailing oi the iniemaiional &ear^ report 

April 14, 1998 (14. 04. 98) 


Name and maihnp address ol the ISA/ 

Japanese Patent Office 

Fscsiniile No. 


Authorized officer 
Tficphnne No. 



Form PCTT/IS/lCIO (second sbeci)(Juiy 1992) 



56 



EP 0 864 904 A1 



INTERNATIONAL SEARCH RETORT 



Intemfitionai applicDiion No. 

PCT/JP97/ 04426 



C (Coniinuaiion) DOCUMENTS CONSIDERED TO BE REL£VANT 



Ca!cgor>*" 



Ciiaiion of Oocumcni. wiih iiidicaiiun. whert appropnaic. o( ihc iclcvani passage? 



JF, B-30789fc, A (Sony Corp.), 

November 22, 3996 ( 22 . 11 . 96) (Fair.ily: none) 

JP, 4-13246, A (Sanyo Electric Co., Ltd.), 
Januarv 37, 3992 (37. 01. 92) 
i EP, ""455205, A 



Rclrvtm lo claim No. 



29-43 



2S-43 



Form PCT/1SA'2J0 iroDiiDuaiioD of iccooc sbeti) (July 1992) 



67 



